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THE TltUE MOTHER OF IN\ ENTIOX. 

— <x.^;c>o— 

] Mo i-K than twelve hundred jisil s Jin\o been granted 
Hi- beginning of tlm present century for new 
■machines and improvements in machinery used in vlie 
cotton mro’H fact arcs alone. "When we glance at the 
list and Imd it teeming with well-known Lie oasliire 
names, ve ])erceive a* once that hero as : u all other 
branches of industry, necessity was the rnoth'T of ail 
this world of in venue i — the necessity of I ho marm- 
facturer. who daily and liouriv felt the! want of the 
improvements there enumerate !. It has been, in fact, 
in the fruitful soil of our great cotton manufactures 
that all these e 1 ;; vices for paving human labour mi el 
conferring abundance upon mnuldnl, Mvo sprung "p. 
But for the extensive cotton mamilaeture, very early 
established in Lancn ilnrc, it may safely be assumed 
that the :l ea of the spinning jenny could not Lave 
occu Ted l.o Haro reaves • noi that of< t Lie spinning frame 
to j/iiul or Arkwright; nor that of the mule to Cromp- 
ton ; nor would the numerous inventions that have arisen 
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from these in 'ell probability have existed, or, if at gill 
not in tLeir present form. ThcVjauscs v; Inch led tojhie 
^establishment of this, kind of industry m fjancasJhifd 
^\re the true parent of tho^p inventions. It is infe- 
rcstiifg, therefore, to find that all this prosperity seenm 
\ hrve sprung; ^rorrf 1b g remarkable liberality of tl e 
Lanof. shire* p^ ^pld at a period* when jcalgusy, distrust, 
and *Rec]nkion \ dre the ruling motives cf flearly every 
branch of trade, infernational and domestic. More than 
two centuries ago the Warden Fellows of Man* 
clie&tcr Collegia, in ordefto encouiyige ingonions st^ay 
gers to settlT' in their town^ granted them the beuelit 
of the ad iaoe&L woods to cut'timber for constructing 
their looms, at the* aiymal charge ok only Tuurpenci 
each ; <md in this they ^enynj doufct C£irryiifg#out. g^k 
a. traditional policy; ♦or Manchester spinners and 
Aveaves^s were already famous. Dr. Urc raui^rlvS that 
tliefce ‘Marts of Indent r # y ” wer e completely the offspring 
of# Nature ; but it is certain that They are diy»to those 
moral causes in a r.ir greater deg. eo than to any peculiar 
fft&tural ltd ”'ii it ages* for not eve l-tlio coal and iron of 
tl^esb ' districts can exphtin their prosperity, which had 
readied a considerably degree of development before 
steam Ip ower, or^eveiumaehincs, Avere in use. 
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RKW jilQ-HT'S WIFE DESTROYING THE iIGDETS. 

— £ooj**;oo— ■* 

It is well known Clint Sir Rickard Ark wrighfc — to wh^ ~ • 
ingenuity and perseverance, nmre tliur L/ any other 
cause, lire indebted for the mar.’f Ion*: growth oi 
our cotton manufactures — began life as a poor barber. 
It is now more l hail a hundred years snnee lie occupied 
a kind of undergre und kitchen in the town of Bolton, 
ill Lancashire, to which lie endeavoured to attract 
customers by exhibiting a board will the facetious 
inscrip. Ion, “ Come ■ «o the Subterranean Lavber . lie 
shaves fu L * a I eimy.” AYhetbor 1 1 ic barbers of f lie 
town really dreaded tins r^nou" cement, or merely felt 
the ^ustoman jealousy towards an interloper — for 
Arkwright was a native not of Bolton, but of ^h-c.-.ioii 
— does not appear ; but a fierce opposition is said to 
have been at once commenced between them. Tno r 
Bolton barbers reduced their pi. ices uni tho men 
whose inventive genius was d .s fined to create a .evolu- 
tion in British industry -was iiot likely to be beaten 
when fairly roused. Arkwright tpok down his board, 
and painted out the offensive iiiscripcion ; but it was 
only to substitute the still more alarming words — 
14 Richard Arkwright, Subterranean Barber; a Clean 
Shave for a Halfpenny!” Wc may assume ihat the 
Bolton barbers after this left theii underground ri.al 
to shave, the town in peace. 

*7here Arkwright s cellar was, is not exactly known 
^—indeed, the facts relative to his early life are some- 
what cb^cuye ; but Mr. French, in his Biography of 
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Crompton, inform s» us that a gcntlemap in Boltfliv 
still prp§qrves, as a ‘relic of Arkwright, t^e * leaden 
*£$sel in 'which his customers were accustothed tp wash 1 
\ft»r ^eing shaved. Like moSt handiemftsmen, whoSe. 
Business leaves 4hcm mvcli spare time, barbers ^are 
frequently hi. 'anions mpn— a truth which appears tp 
A>e as\old as thy f Arabian Eights’ Tales ; tngst readers 
of which will remember th6 barber whcTTeft his balf- 
shaveir customers £o take astronpmical observations in 
an adjoining garden. Arkwright appears to have 
corresponded^ in many ways with diat ancient proto- 
type of Orioiit^l humour. H’s # mind was always filled 
V’ + h schemes ot in^cjiious median# sm foi sl^tening 
labour, and appears, like njany ot^icr educated ftien, 
to have long drearngd of discovering that philosopher h 
stohe of mechanics — perpetual motion. Like the Tvifie 
fhe, potter, Bernard Palissy, Mrs. Arkwright was not 
unhatuielly impatient of ln's^ neglect of the customers, 
w £ >io now began, w e may supposofto be more numerous 
in, the barber’s kitchen. Convinced that ho -would 
starve his lamily by scheming V^cn he ought to bo 
shaving, Arkwright one day, in a fit of anger, 

destroyed some of his cherished models of machinery ; 
and in s a momea^ tlit5 unfortunate, barber saw the fruit 
Of his labour and ingenuity, and all the prospective 
v. ^dfch that theytfwefe to bring him, gone, as ho tlnfught, 
for evei^ .Arkwright never forgave this act. He sd}m- 
ratefr from l*gr imn^cftatelyfnor would anything induce 
him ever^to live with jger a^ssin. 
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1 3 J 

HOW ARKWRIGHT CONSTRUCTED F.I3 
FIRST MACHINE. 

' - 1 

^Yhen Arkwriglit gave up ’hip subte*\*-up*”'* kitcPon, 
and withdrew from competition wi^h the barbrrs o^ 
Bolton, it was only to practise a ^or^ profitable branen 
of their trade. Being in possession of a secret of a 
chemical process f r dyeing human hair, whether of his 
Own discovery is not known, ho became an itinerant 
dealer in that article, whi Ji, owing to the universal use 
of wig"’ in 1760, waj K great dennnd. Tne dyeing of h*ir 
is still account: d one of the must delicate and difficult 
of chemical operations a^d Arkwright’s secret was there- 
fore one from which he no doubt expected great profits 
According to Mr- Kiehardsou, a ‘hairdresser in the town 
of Leigh, and one of Arkwright’s customers, his hair 
was in great esteem, and .vas considered tl.3 1'cst in the 
country. The wandering barber guarded Lis seciet 
with a jealousy wlf'di afterwards became in him a con- 
firmed habit, and in later years was a prominent feature 
in his character. Yet Arkwright remained a poor man. 
In his solitary wanderings from village to village, col- 
lecting hair from those who wore willing to be shorn, 
for the benefit of richer wearers ol wi 0 s, his mind ; .m,o 
still intent upon his favourite idea of constructing new 
machines. The country through which he -travelled was 
the seat of t 1 e cotton maun fact we, and the inhabitants 
of every farmhouro, and the people, 3f every tillage, were 
weavera or spinners with Aie old handwheel. Up to 
fh\s time the machines used in the manufacture were of 
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the pulest k'ind,yliffenng lillle indeed from those which 

3 ) 5xV 1 'ftcerH’ employed in* Judin from (lie cfiirlies^ perTods. 

^lie r ciifift) was oenci-ii 11 v woven by cottagers, wluf 

^J^Qi'Ved iron) the piasters a supply of linfupyarn for life. 

J warp or "long threads, andyif raw cotton to be called 

frmir-opun for 1 ti*^ u weft 4 ,” tlic f se .operations being gone/ 

rally iLlfottcd V the females of the weaver’s family, 

fcut while the npsiyiug^had to be performedTfiy no better 

machine tlian tlie ojd single thread- wheel, the incessant 

industry of the weaver’s wife apd* children could not 

supply weft, fust enough tv» keep pac6 with his loom, %o* 

that lie was compelled to einp^y additional hands. Thus 

tljo^eoinphde dependence of the venter on the spinners 

compelled him to pay them constantly ’^^reasipg prices, 

and to biibmit without cornpkiij*t 4 to their ca])rices. fc 

wa conuuon thing for a weaver ta walk three or four 

miles in a morning*, and to call on live or si& ^oinne^s 

before *h,o could collect material enough for the 

« remainder^ o£ his (jay's work ; c and* when he wsaited to 

, complete a ici prder in a shorter time than usual, the 

ptfrrrfisc of a f nq,w ribbon or a new gpwn is said to have 

be$n necessary to quicken the exertions of the cottagers. 

^rhwright, travellingi through th^se districts, then a 

country i of pure M streams and skies unsullied by the 

smoke of a single factory chimney, saw' and meditated 

— ^ ra this sta(e‘-otthiligs. a Like the collectors of “ ’vroft ” 

«*ie was an itinerant purchaser of material for "a 

branch of iudestry, and the house* he visited wore those 

fthicli l£ie spinning invent Ion incessantly, where 

file waver .'continually called. His old broken * models 

were, of course, pot foi^ot^au j his clreams of a machine 

to embody perp^tua^ motion, ware doubtless fading out ; 

/ * " " . ■ 
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• bijt. .what if* ly> could device machines for*sigppl£ing 

# weffc, or efon tlie stronger threads, cal led wa*[^«so fast 
that all tho fingers in England could loI kecp\j^‘<ae ? 
■frith their powers? >Som$ #t temp ft had* been *micle* 
Ijy Tlcwis Paul andhthcr ingonknif»mcnfAnit ^eyhajEraet . 
T^ith violent opposition Jroih idle* A/~*mgh't, 

however, wV'Jiotdauujed; he had anolid^fh^t spinning^ 
might be done by means of # two rc/Ii&rs* one of whioli rc£ 

^volving much faster 0 i>han the other* would draw the 
£wistcd tbrcads^ed.actty as l^id been done 1 )j hand 
labour; a nolion similar to that of Lc^ris Paul, but 
which he is said to lnwo derived fr onj^ watch mg *tlio 
rollers ^mployccj to p#8ss out bar# «f red hot ipon. T-h% 

concopih/#* greff* m*ma niindr Ajiio day bo went ^ceretly 
to Warrington, many futas from* the town in yvhich ho 
l^shkgd, and employed a* watchmaker, named Kay, to « 
befnd some wires and turn some pieces of bras^^r^iffi! 
purpose^ Kay was then so 'far trusted as to btf employed 
to mako*a small mocl^l unchr Arkwright’s threctioifs, . - 
and the latter then Applied to a irftichhii.sfrin the tc^y % 
to inako a working machini* tin the jfian, a t^slt for 
which tlio watchin ikor was incompotoi»fc. r J*ho machviiSt, 
however, Tie terrod tty the poverty of Arkwright’s «pffbar- 
ance, and the ^oubtful character tif the enterprise, 
hesitated to undertake it ; *but ii^ the evening of tho 
dajr on which he wag appjjed to, he agreed .to leftd'idie * 
watchmaker the assistance of a smith and* ttollnaker 
to make ^he heavier parts gf th#> machine, while jjhe, 
watchmaker tho ligfftbr portions under this manV 

* direction. Thus, Vijd^mt funds, and without’ehcourage- 
•ment, the poor barber contrtf ed fro liavtf constructed his 

fiftt machine, tie gigsditic results of ^uch even his 
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sai^uiryi tfcmpcVament could hardly ha^ foreseen., Ttis 
interesting relic has fortunately been preserve#!, and ha^ 
r V?^n* recently added to the collection in the Patent Mu* 
Warn -at South K&isingiQn., # 


Cr/TriE«JJfI) Tift! FOSSTL-FOOT. 


* * I * 

C r - • 

"While the gycat naturalist Cuvier was astonishing the 
woarld hy hi ^ great discoveries in geology and com- 
IflflUtivc a a atomy, neither the giAfirfour^of *his Objects, 
nor the novelty. of the truths whidwhc*iVrougf*tto light, 
led his severely phiiosppliie nlinfi into rasli hypotheses. 
''The chalk quarries of Montynartre, in*the neighbour- 
hood of Paris, afforded him a continual supply of speci- 
mens of -'hssils, and every foad of fragments brought 
. ijflnn thcAice to iiis house by 1 the. Garden of Infants was 
gtyiilied iviijLtf intense delight. vAt these quarries ho 
ujnjdoged, at his own expense, an fmelligent workman 
to collect the Voiles continually found there; and all who 
could bring genuine spccimons to liis^floor were' rewarded 
with as much liberality as his scant*” fortune would 

• ^ c t.. J t ' - 

allow’. Before he hod published his great discoveries, 
prnST 'vfhon.jtho expense of employing professional artists 
was Kcytuttl his means/ he not only drew but engraved 
/ th*A plates himself, c«\d many of these valuab^ proofs of 
Viis industry’ are scat fibred Qhrougli Lift £reat tPork on 
tbusil remains. Subsequently nr l^aurillarS became' 
his secretary, rfnd wife aftfociated with him in these 
researches, ^/Jf th£ origin of ^ Cuvier’s friendship \br 
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# tljs gentleman we are told a char.' ctcnVjtio story. 
Laurillard was a native of the feamo town as Cuvier, 
and had left* his birthplace to pursue the profession of 
*an artist, in which capacity he had executed some 
trifling work for the great naturalist, but without par- 
ticularly attracting his notice. One Hy, ho.^.,.±,' 
Cuvier went to liis brother’s apartme it to ask fov some 
help in digging out a fossil from th r muss of rock r > 
which it was embedded. The young artist happened to 
be the only person J o bo found on the spot, and lie cheer- 
fully lent assistance. Little awaro of the value of the 
specimen entrusted to his care, ho succeeded in getting 
the bene out entire, ^ bus succeeding almost beyond ex- 
pectatioi in crying out the wishes of Cuvier. In a 
short time the latter ret. 1 rued for his treasure, ami when 
3ie saw how perfect it was, his ecstasies became uncon- 
trollable ; ho danced, shook his hands, and uttered 
expressions of delight, ti 1 1 Laarillard, ignorant botli of 
thb importance of the discovery, and cf the ardent 
character of Cuvier, 1 bought ho was mad. Taking J he 
fossil- foot in one Land, and dragging Lauril lard's *i.n 
with the other, Cuvier led him up-stairs to present him 
to his sister-in-law, saying, “I have got my fcof. and 
M. Laurillard found it for me !” He had, indeed, long 
been meditating ’on Iho existence and form of a foot 
winch he had vainly sought ; so that when he app^ r ‘‘ n ' wl 
particularly absent, his family were wont to accuse hii.: 
of seeking his foi*o foot. The liext morr ; ng Laurillard 
was engaged as Cuvier'* secret iry, and pro red an able 
coadjutor and faithf&I friend, designed to be remembered 
with his illustrious master as long as mankind shall be 
grateful to war as the great discoverers in science. 
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• ' STEHIRNSOST AND THE LAWYER* 

i * * 

~ — • u: * s T— 

i. . n 

AmoxG the most interesting 1 episodcs«in the carcef of 

Stej/4©Ji4on are ilio ooniosts which lie was comr 

pelle^iio main tain with clovor lawyers, who wtrp employed 

ip cro ss-oxa lrrrlfib mjjefore domnrfttees of tfio House of 

Commons on the merits of life particular railways which 

ho was engaged to construct. Tbe Into Jlaron Aide "son, 

then a rising practitioner' at iho bar, was one of these' 

tormentors of the until usjhfcc man of science. Mr. 

Alderson bad a morbid dislike of change, anti beds said 

to have conducted the cr^s-examiqalffnrOe. f 1 \# tone of 

a man hurt in his feelings hy tfm idea of a steam train 

going through space at the rate cf twelve miles an 

' hour. r jhe following is a good! specimen of one of those 

’ scenes 44 4 Of course, (the question was put with refer- 

^enc^to the proposed speed) 4 when afrbody is moving upon 

« £1 foacl, ih# greater the velocity tlio trrealcr the momen- 

Ut«* that ih generated - l Certainly.’*. — 4 What would be 

11 io ^mb n\en tuiu^of forty tons moving* at the rate of twelve 

miles Ur hour ?’* — ‘Jt would be very gyeat.’ — 4 Have you 

seen a Railroad that would stand that ?’ — 4 Yes.’ — 

4 Whqre t’ — 4 Any railroad Hat would bear going four 

. — rnjlp a an hour ■ JL^»neah to say that if it would bear 4 * the 

r eight at four miles an houc, it would bear it at twelve.’ 
\ * .. „ 

— 4 Taxiing it sjjb four miles an houi, ho you mean to say 

* • ® ^ f | 9 jjk 

t^iaf'it would not require .‘a ^tvonger raijvpiy to^acarry 
tEe same weight twelve miles an hour*?’ — 4 1 will give 
an answer to that. ■ Eyery 0 cne, I dare say, has been 
; over ice, when ^katiiqg, or seempersons go qyer’; and* 
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iliej know thnt if. would boar them* at a pi on for velocity 
than it would if' they wont slower; when il gue? qnL*k, 
we : ght io a niarmor ceases.'* - la not (hut,‘ ask^d 
the lawyer, wVl\ a tri umplumt glance. at his audior.^e, 

1 upqp the hypothesis that, fhu railroad is perfect ?’ But 

.tlf3 witness was not to bo taken aback. With 

« * 

equally triumphant glance lie jcphed in 1 ncdiaiely, 4 Yes, 
and I mean to make it perfect. * ” 

The lawyer now started upon another tack : — “ £ Do 
hiot wrought-iron rails bend r’ he asked; ‘takoHctton 
SoWiory, for instance P’ — * They are wrought, iron, but 
they are weak rails.’- Do you not know' that they 
bond r' — ‘lVrhaps they jnay, not beh.g made suf- 
fieJen<ly si rung/ -- 1 And if made suuicienrly strong, tnat 
will involve an additional expense?’— 1 It will.’- -‘You 
sjjy the machine cau. go at the rate of twelve miles an 
hour. Suppose there is a .urn upon the road, wliafc will 
become of the machine ? — 1 It would go round the turn. 
— 1 Would it not go straight forward ?’ — 1 No .' — What is 
to bo the height of foe llancli of the wheel r’ — ‘One 
inch and a quarter.’ — ‘Then if the rail n^ncls to the 
extent of an inch and a quarter, it will go off the rail.’ — 
1 It cannot bond. I know it :;s so in piactico.' — 'Did 
you ever see forty tons going cb tho rate of twelve 
miles an lumri* — c No; but I have seen the engine 
runn’ng from eight to ten mile, roimd a curve.’ — 

> # There is, probably some orror ir the report. Li fact, the 

very revere of this proposition is *lie < - th. The principle now 
acted on through v L , our railways, is, we believe, to slag! in the speed 
■ of trains upon approaching bridges of any considerable length; 
* and the same rule of going slowly we believe, always observed in 
posing over an unsound part of an embankment 
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4 ^Jfliat wpS tfif weight moved ?’ — 4 1 think little, excjspl^ 
thG /mgina- ’ — 4 Do you moan to tell us th%J; no differ- 
ence iiio be made between those forty tons after tfio 
r epgine, and the ^engine itself?’ — 4 It i,v scarcely worth 
notice.’ — 4 Th en^ though' f the engine* might run Wound 
TFrirfollouT iko turu'^lo you* mean to say that i&e ‘ 
weight after it tvofdd not pass t»ff r’ — 4 1 lnfv$ slated that 
— T never Scl\v r ?ru£h a weight mo\ F c at that velocity ; but 
I coujd sec at KiE in g worth that the weight was follow- 
ing the engines, and it is a yei^jr s^jarp curve : it is* 
a sharper curve thero^ than I should ever recom- 
mend to be r put on any railroad.’ — ‘Have you known 
g 'stagc-coaTO* over him when*, making r not tl a very 
sharp curve, when going .very fgsl.*— ApPl-o^ endngli,* 
replied the engineer, with a pinjewd srAilo ; 4 but stage- 
coaches with a dozen c pnssengcrs ontsid^ are top-heavy, 

1 and trains are not. You see that makes •ail the 
dTifereifcc.’ ” * 


•SA-MtfEb CROILVTO X AND ’mill “SPIES” 


One the first inconveniences that Crompton expe- 
r" cured from the success of^liis 44 spinning mule,” arose 
fmm the curioe^y ofhhe^pnblio Concerning it. Nuiftbcrs 
caifte carpr to obtain a sight of it. A-Vhcn denied the houhe, 
they ^elimbedcnp ladders to the WinVlows, one evfcn con- 
VccSling himself for spheral fdnys in the pockloft. where 
‘ho watched Crompton at work through a gimlet-liol^ 
pierced in the flooring, Arkwright himself was one of, 
these visitors. /• Feeling the impossibility of f preservir.g 
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a ^cret ■which every one could furry away .with his 
tyeS, Crompton at length resplvcd to throw it cpen to 
tfce public, though not unconditionally. Soma friends 
and others wore permitted to see it, among whom Was 
"ftobqyt Peel, the father of the eminent statesman, who 
, bmught with him two mechanic., to c^amme its con- 
struction. Crompton obtained a wr'tt* a promisu of a 
subscription of a guinea each from a number of persons 
to recompense him for div^ging his secret ; but when 
ike time came for celling in the subscriptions, many 
• who had put down their names refused to pay, and 
when everything was gathered in and deductions made, 
Crompton found himself possessed of than sLty 
pounds, just as much money as built him anew machine 
with only four spindles more than the ono ho Lad given 
up. Crompton felt the mjuatic done him so keenly, 
that cue day he seized h:s axe and broke his carding 
machine to pieces, exclaiming “They shall not lu* v i3 
this too !” 


THE WAP OP TIIE “ KN6B.S A KD POINTS.” 



A singular kind of scientific feud aros - In the reigr of 
George III., out of Franklin ’ j discovery of the power of 
rods and points in conducting and drawing }ff elect! icity. 
Frank 1 in had modestly inq lired whether the knowledge 
* of this power might not be of use to mankind in pre- 
\ serving houses, churches, or ships- from lightning, by 
directing ns to lix on the highest parts "»f those edifices 
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ngfigJit rods* f>f iron made a.s sharp as «a needle, Janet 
thns“ Gracing the electrical fire silentfy ou£ of a cloud 
botforcMff came nigh enough to strike, *and thereby 
secure ns from that most sudden and terrible mischief..” 

*- i 

Experiments proved to Fnmklinks satisfaction the truth 
and, great: .’{Q^ortaifee of this suggestion; but frie 
AbM‘Nollet, a^feat authority in Franco.. mi Natural 
\ Philosophy, sole inn ]y warned the Academy oj Sciences in 
a memoir read bo £*re tliciri agamst “ those iron points 
which people are erecting in tlifi aiy,” and which, ho 
assorted, won?- more circulated to bring destruction 
upon a'buililrfiig than to wari it oft! In England, how- 
ever, the gi d&t philosopher's discovery was received 
with more favour. Tin* J)ean and Clinpfni.of.St. Paul’s, 
alarmed by the fact of St. Endows Church, Fleet Street, 
having Insen struck b\ f lightning ;uj<l seriously injured, 
applied to the Royal Society for advice agumsi a 'lvniLur 
accident to the cathedra! ; and they were rccomincmled 
3 to “ make ^complete metallic communication 'bet ,:ocn 
■the cross placed over the laid herd and the leaden cover- 
ing of th(* g^eat dome.”. This was done about 17Gb, and 
the tvoaer pipes already existing ■were made to serve ns 
conductors fro fa too roof- to the ground. A year or two 
later, tjie Royal Society were called on by the Govern- 
to, advise for the protection from lightning of the 
powder magaziy^ys at- Pvjflecl, and a committee or the 
society strongly .recommended the use of pointed con- 
ductors. , L ‘ ^ 

- .Then, e for tho 'uYst.' tin.e, arose # cont^pversy 
which* afterwards assumed historical importance. One 
member of the committee, niynod Wilson, protested that, 
he was in fuvoy; of Ifnobs instead of points tp the cor > 
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duc^tors, being apparently under the impression that 
^points invit6 the stroke. Points were ultimately adopted, 
tout unfortunately some countenance was given to die 
knpb theory, by_ the circumstance that the, magazines 
'wore si, rack by lightning in 1777, ami slightly injured, 
tlieugh the powder was not exploded, while a house at 
TeutCrden .similarly furnished wa^ rb / si ruck. Tlie 

opponent of points now chinned a triumph ; hut a com- 
mittee of the Roj al Society, comprised of the most emijient 
:non of science of the time, made experiments and again 
reported in favour of points. Wihson was gioafly incensed 
at this new decision against his favourite notion. 
Parties wore formed oil either side, and the fact that 
Franklin was one of the most conspicuous of iho 
“rebels/’ »hen waging war with the king’s troops in 
our American colonies, quickly gave to a purely srien- 
titic qredion apolitical significance. T.he advocates of 
blunt points soon becamu identified with the insurgent} 
colonies, while the opponents of “knobs” were considered 
disaffected subjects. The populate, and even the higher 
classes of society took up the quarrel, without knowing 
anything of its scientific lricrhs; and to put Uj- rods 
without knobs was a sure way to lead to a breach of die 
peace. Meanwhile the king, in defiance of the judg- 
ment of the men jf science, ordered all point- con ductois 
to be removed and knobs to be substituted. The good 
Franklin wrote with a dash jf bitterness, which may be 
pardoned to the feelings of die illrstrious “ re»ei.” “ I 
have never entered into any ccntr ,ersy in defence . f 
my philosophical opinions; I leave them to take Uieir 
fhance in the world. If they are right, truth and ex- 


perience will support them ; it wrong, they ought to be 

• . SJttarp:ra i i ub"c l ibrary 
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refuted and rejected. Disputes are apt to sour one's 
io£ipe%aifd disturb one’s quiet. 1 have private inf Qi;csi 
in thq reception of my inventions by the yfcnld, huvy^g 
never *tnade, nor proposed to malic, the least profit by 
ihiy, of iliem. The Icing s (changing liis pointed conduc- 
tors for Wpni £nos v=, therefore, a A'mttor of small ^m- 
povtajice to w nfu If t ha/l'a wish about it* it would-be* 
that ho had rejected them altogether as ineffectual. For 
it is only since he thought himself and family sale from 
the thunder of heaven that ho- dared to use his ovvp 
thunder in ^destroying his innocent subjects.” The 
king, it is r>aid, actually^cndeavonml to make the Royal 
Society rescind their resolutions in favour of the hate- 
ful points, and had rp. interview VvAth f>ir *JohiP Pringle, 
the then president, during which lv* eflWttfc&y entreated 
him to uaa liis influence in supporting Mr. Wilson. The 
reply of the president was rjignifibd and worthy of f ti s 
-y«\si\fqn. “My duty,^ sire,” he said, “as weft* as* my 
inclination, would always induco me to execute your 
^Sfiajesty’s wishes to t the r atmost of my pow&i* but 
i^cannqt* reverse Uic laws anck eporations of nature.” 
The ^ing, lcs& easily ‘ satisfied tlirtn King Canute with 
fillip kind of\ans,wcr, is said to have replied petulantly, 
“'Perhaps, Sir John, you had bet tel resign.”** It was in 
allusion to this ajudr that a friend of Franklin’s 
pehne'd the following highly treasonable epigram : — 

* *i , * * • • 

‘ m ■ “ POINTS SDR KSsOBS.” ^ 

* * V^hile you, gieat George, fintknow ledge hunt. 

And sharps ^uluftoj’s^change for blunt, t 
*■ The nation’s oiit of joint j • • ** 

Franklin a jviser course pursues,* * 

And %\1 yburithund#r useless yiewi 
3f keeping to the point. * 
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THE STORY OF <c WEDGWOOD-WARF.'* 




Jo? i ATI Wedgwood, whose name must always be asso- 
tci£tod with the history of pottery and porcelain, waTg 
born at BursTom, in Staffordshire, in 1' -‘10, and was the 
son of a veiy poor man who laboured at that place as a 
potter, or maker of the rude kind of earthenware then in 
use. Even the better classes at that time ato their 
ihcals off pewter or brass plotters, while foreign china, 
and indeed all but the* r-dest pottery, was regarded 
rather as an ornament for sideboards or mantelpieces 
than as atlnrwp /.f real utility, Simeon Shaw, the his- 
torian of Staffordshire, i, n^. that scarcely any person in 
Jlprslcm learned more than mere reading and writing till 
about I7J0, when some individuals endowed tlio fr^e 
school for instructing youth to read the Bible, writo a 
fair }• rid, and know the primary rules of arithmetic 
Sliaw tells us also that at cloven years of ap e, his father 
being then dead, AVcdgvvood was. working as a thrower 
iu bis elder brother’s pottery. Shortly after this, the 
small-pox.- -that fcmble *■ courge which, as ycr, *io 
Jcimcr had arisen to subdue-— a backed the lad, and 
after a long and miserable illness left him with a lame- 
ness ir his left log which, afterwards rendering aripu- 
tatiju necessary, compelled hiir to quit the monotonous 
drudgery of the potter’s wheel. 

When a young man he le.t i3uisiem for awhile, and 
entered into a sort of partnership with another working 
potter, named Harrison, at Stoke, in the neighbourhood* 
'f lie partnership lasted hut a short time ; for the young 

C 
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pother* from* BCtrslem spent more time in Resigning im- 

pflWQmtnts in tlie shapes and patterns of«the articles they ' 
man. ufafdtiired, than was likely to be approved of by - £; 
partner of a less speculative tnrp of mind, ^l^was here that 
Wedgwood’s talent, or rather liis passion for producing 
ornament a^ppttfiry, began to dov elope itself. He return 
to hie* native pkee* anil Cnterey! into a now partnership 
with a potter named Wheildon, devoting himself to the 
designing and manufacturing of knife-handles, in imita- 
tion of agate and tortoiseshell, melon table*] dates, green 
pickle leaves, Mini similar kind£ of pofcelain ware, JBs 
new pari nei; however, was not more indulgent than the 
.Stoke potter* towards new-fangied manufactures, which 
diverted nis attention* from the ordinary departments 
vrtoj pottery business, in' wliich v h$ founcf a Sufficiently 
profitable ‘field for hi<j industry'. It is evident that, 
although he was a practical* potter, "Wedgwood’** part- 
ners looked upon him ^ as a dreamer, and were sus- 
ijpicious of -his predilections for devising and inventing. 
""Vlio secjbiid partnership ended ’dike tlie first, and at 
itte age* of twenty- nine WcdgwWd again repaired to 
Buftilqm; but this time siot to be curbed by the will of 
anyt partner, but *io show those who had refused to sup- 
port him in In’s day dreams how milch they had lost by 
Jheir short -sightedn«s&. ' 

In a smalUhatchfid bouse at Bnrslem, happy in being 
hia* oVvn master at last, the £tok exporter devoted himself 
alone ter the accomplishment^ f hjs Jong-clierished dream 
y. creating d demand foij, seething higher, by improv- 
t ing t the ‘ productions of his art Ht?;j he began to 
prosper ; took a second manufactory, in which ho fabii- 
cated a white stoneware, w and subsequently established 
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hiiTfcelf in a -third, where he produced that cream- 
** coloured wore by which he gained so much' celebrity. 
<5f this new kind of pottery Wedgwood was permitted 
to "present so:m spocimehs to Queer Charlotte, \vh o 
therefore ordered i complete T table-se il viee— -tlio iirst 
trofal tabic-service of English maunfactu 1 ^ which had 
been used — and was so pleased with its execution as to 
appoint him her potter, and to desire that his manufac- 
ture might henceforth he designated “ The Queen’s 
ware.” Wedgwood had observed that a certain earth 
w^jifch contained silica, *uid whi h was originally black, 
became white after burning it in a furnace. Meditation 
on ibis f*'ct lcl him to the notion of mixing silica with 
1 he red pow'^ of the potteries, and to the discovery 
that the mixture became white when calcined. Only 
one step more remained. By coating this material with 
a transparent vitrilicaiion, commonly known ac the 
glazing, he produced that English earthenware which 
hasbc-oiricj so widely ur^ed, and vJiich now figures Sv 
largely in the list of our exportations. Suddenly six 
different kinds of si uicware, liitliorto supposed to be 
unproducible in this country, made their appearance 
from his manufactory in Staffordshire, delighting ari 
astonishing the connoisseurs, and causing no small con- 
sternation among the possessors of valuable old ohina, 
who saw a prospect of tboir treasures bemg diminished 
in value by the imexpected direovery tbat an EngUsn- 
man could rival the best productions of foreign art. 
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Nearly ninety »} cars ago’ an enthusiastic mechanic, 
named Oliver Evans, ^ns notorious in the city of PhiJji- i 
delpKiia in the U^iired States, S.s the advocate of a wild 

* scheme' for using steam as*a locomotive p&wer. Like 
most 4 earnest men, Evans* was considered by his ac- 
quaint anecs as somewhat of a ( £ ‘ bore £ and his notions 
of “ expansive force," and of turning a destructive endhfy 
iufp ft “nseli^l servant/’ w<Ve generally met with deri- 
Eion. IJut Evans oijvhcld on the ‘closer in hi^ favour- 
ite notion. In 3 787' he actually ol) byj n?d frofn the 
state 4 of Maryiand an exclusive, right ‘to inakcT and nso 
sifcam waggons, and he oiioved to make ,n steam carriage 
ihatv ^ would rim on a level road with the tfyiftest 
LcJrse/' and at anollier 1 ' 'time to furnish steam carriages 

rSJiat would 1 u run tit the rata of iil'tecn miles ant'll air on 

* good level rdlwaysd 5 His cxmpl rymen, however, took 
^iio, ]ieod of* lifcu. Ho. wits undoubtedly somewhat of a 

visioriary; but however defective in details liis contri- 
v&ncls may have l»pen,Vmie has .shpwn that Hie objects 
lie undertook to accomplish were attainable. The un- 
fortunate Oliver Evans, however, cried in vain to ho 
heard. lie u^nl lulled fed, and was forgotten. • 
v 7t wa? seventeen year’s * later 4 that the exhibition on 
the Merthyr Tydvil TLlaiiw&y tOok place ; but no less 
"' tiian t midyears elapsdd Ueita\j any corifeideraRlo ^advance 
<^an w *be said to have been made ii\, ilie application of 
steam to Iocoi^oti6n t on Jand. The great obstacle was 
the supposed r want of hold cr adhesion of the whpels 
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TVpon the rails. * No want of adhesion liac 5 been actually 
„ experienced by^iny one, but people generally assumed 
ijfeat such would be the case, and that was vdl. Ilad 
%ut a single experiment been made to ascertain whether 
“^jvant of hold or adhesion” was ready the .sort of ob- 
st|Lcfe which it was supposed .0 be, ten or fifteen years 
* of inventing and contriving to overcome i lint obstacle 
would have been saved, and llie talent and ingenuity 
thrown away on the visionary pursuit might, whon 
t appliod — as it would have been — to s i removal of the 
real difficulties, have gained just so manv years’ march 
on the road of improvement. 

The world maybe riiu to have slop 1 in the behef 
that ^locomotive engines could ^ »t drag tra : ns along 
lines of rC ^xitil 1 S > 2 . hi that year the “ viewer” of 
the Wylam Colliery, near Nowcastlc-iipon-Tyue, was an 
iftgenioua man, named "VYilim rn Jtcdley. It was the 
your Napoleon’s retreat front Hu^ia, when his 
gigantic army perished in Cue snows —a tumble year of 
cold and distress, when wheat in England reached tr ■ 
highest point it had attained for r ho-o ] l on d red years, 
and famine stared t ho people in the Tiro trouble 

which, however. day and night hauiPed the mind of 
William lledTev, w ,s the high price of fodder for caClo. 
All the coals fro 11 the Wylam Colliery were can led by 
a long tramway in trucks dragged by horses to the 
place of shipping; and licdlcy knew \ oil hint unless 
, something could be invented J o supersede houses iu the 
conveyance of the coals, it would be inipoosible to con- 
tinue ' 0 work the tramway. He saw nothing before 
-ihm but the prospect »>f the closing of the colliery, and 
\of himself and his wife and family being cast on the 
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wcfrld. In a,stnte oft despondency lie retired to bed oyfb 
nijfht i/i tiie autumn of tlie vqar 181 2 # ;* but it Avasjnot 
to fed, Repose. Suddenly the idea flashed across W 
xnixul that if all the wheels of a moving^ carriage vveV-j 
connected, a tendency in any 4 particular gf»t of wheels ‘bo 
surge or xevolvjp on then* axes witlufht moving forward, 
mighj; possflfcy Lo ov?roojm) by , 11)0 remaining wheels. 4 
• He determined t\) ascertain if this was the fact. On the 
^ following morning lie ordered a frame and wheels to 
be mtide, and with the Ijelp of. a elockmakcr in New- 
castle, completed In’s model. • It wts successful, and 
he lm(\ the satisfaction® of seeing liis notions rcalfzccl 
wj/hin twenty-four hours ; eventually lie had the 
•happiness of inventing and building the locomotive* 
jen gino moving by the* friction of t,he \ ? w mk\ upon the 
road. It was extremely slorf ifi its movements, but it 
served lus purpose, and above all consumed neither h£y 
lift?’ '(fats, wanted nothing, in .short, but that ttoal* in 
. which the, neigh hourhond abounds., ^ 

Tbe^origiual Wvhnp locomotive is now i)i flhc'Vatcnt 
^Museum fit South Jyensinglon. «A rude, old Aveather- 
beaien^ rusty machine* of gigantic^izo and ponderous 
appearance, •it A^as nevertheless in constant use at the 
cc&iofy from 1813, Avlien it was constructed, ftntil June, 
18G2,*\vhen it was rdiwoved to the honourable asylum in 
Wifchlt now finally rests from its labour. At Wylam 
it was called V*y tlie country* people “Puffing Lilly,” 


froh* th^ great noise it made, and it neA r er received any 
other name. 1 ’, The career of “ Puffing Billy” bad almost 
^ been brought to a premature close, .Awhile i^sr owner 
n$rr&\vly escaped a.laAVsuit in Vis defence. *His per- 
petual puffing %nd* sumfim* along the road was voted a* 
« • 
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\uisance ; landlords complained, and great lawyers were 
j^jpoaled to on legal -'■fises solemnly drawn up. But 
4 Puffing Billy*’ was too good a friend to Newcastle 
^folks to be allowed to be put down. The colliery went 
dk, William Hedley retained his employment, remained 
Wylam for many years, anl died in 1842. 


THE EIxiST HOT-PRESSER OF PAPER. 
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Tnp/prael ’^ ' of hot -pressing, by which so beautiful a 
gloss and Hal ness is gi-cu to printed paper — particularly 
that used for expensive books — was fhp invention of’Mr. 
ThorVus Turnbull, tlic founder of llic well-known firm 
of carUxuird makers of that name. 

Ligluy years ago, as all jutsoiis know who lio;.'- ‘ 
looked over old letters of that period, vriting papers 
■were made with a 1 extremely rough surface, on \vhicn 
it noiv seems difficult to understand how perfs could 
have bet u made t*' mark. Even the system of 1,1 veil- 
ing” was then unknown j and printing paper *wus in- 
variably disfigured by a coarse surface, while the im- 
pression of the type, where the paper w >,s not thick, was 
generally to be seen through the reverse side. Oir* fore- 
fathers probably tnought such matters unworthy of 
seriors attention; although now every stationer and bcurt: * 
4 t seller knows that the public have since learned to regard 
, them as important. No o^e ; at all events, had hitherto 
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thought of remedying thorn ; and the impfrovement finalljf 
caiffe Frj)me‘the ingenious idea a man^in no way qp^v- * 
nected with paper-making or publishing* Thom%fey 
Tufnball was a young workman ii t the employment 
Mr. Sparrow, a * packer and *hot-press£i' tf of* cloths^ 
which werp tha. only^ articles then 'hot-pressed. ‘Ar*. 
Sparrow ha\4i^; died, ^ nurabe* o£ circulars announcing * 
c the fa£t to his customers were ordered by liis widow to bo 
Sprinted.' The circulars, when they came from the printer’s^ 
damp and uneven, ,\$itli printmurkg on the back, were dis- 
agreeable to the eye of the young workman ; he had a 
leisure half-hour, and it struck him to put each between 
glazed boards and subject tlifc printed paper to the same 
pressure J’om liot irofy plates sctewfcd dowk by*power- 
ful machinery, whioh be f had boQU /iccu a fra m yd to givo 
tcT cloth and silk. ^Tho result* showed an improvement 
bo striking that he >vas at once convinced that the ne\t 
application of tlie process, Jriltiiig as it seemed, raw im- 

S portant/ Having an* enterprising piind, he sooir after- 
wards togk a small shop in dloqth Street, Spifaffcelds, - 
pet^ up presses, anc^ went hims«H to stationers and 
^ub^shers with,- specimens of his Work. The system 
spread,* although, ^ as in the case of other luxuries, it 
was. 'at ^ first ridiculed as an absurd *piece of •■foppery. 
Mathiac, in his satiriOdJ poem, entitled^, “ The Pursuits 
of Literature,” published in 1 7 ( J4, frequently denounced 
the new absurdity. *‘A11 books,” he says, “are*now 
advertised fy) bo printed c*n wire-wove paper, and hot- 
pressed, dow» ( to the 1 Philosophical Transactions’ and 
\SBtjor RenaelTs learned .‘^Mhrfioir on 33,jijdostan,fr as if 
Ihe^intention were that they shoi\Jd he looked r at and r v 
not read.” Thomas T^rnboi 1 extended the hot-pressing 
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fcystem to cardboard making, ip which arsb ho gained a 
jjgffit reputation, which is still enjoyed 1 by Lis deacon- 
l^anta. ' 

* * r T 

t 

BRUNEL S PROPHECY. 

-uojx Jr>o 

c Tiie elder Brunei, who was a Frenchman, and born in 
Normandy, had from his earliest years v desire to visit 
the country which he afterwards adopted as his own, 
and in which he subsequently made Hs reputation. 
When a boy, he frequently went ho Jtouen, that great 
mercantile to which, in spite of the foolish re sta- 
tions which so long enLumbered the French mercantile 
l&ws, some productions of* British skill and industry 
hare Always found them way. Here his attention •‘•"as 
constantly excited by two large cast-iron cylinders which 
had been landed and wore allowed to remain ”pon the 
quay. Compared with his own ho’ght thry seemed to 
him gigantic, and he was curious to know their history, 
what was their use, and whence they came. At last a 
man aboard a ship alongside the quay beckoned to him 
to come down tl o ladder, and offered to tell him what 
he had heard the boy asking for. The kindly sailor 
man told the boy that the cylinders were part of a 
“ fire** engine — for so steam engines were cal lo d in the 
early days of their history ; that they wero just arrived 
from England, where the people -were constantly mak- 
*l*ig such things, and chiefly to bo used in raising wat >r 
where human strength, or bVvn horse power, would be 
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ridiculously insufficient /or the purpose. c The boy^lis- 
fyjjied eagerly, * and then, acceding V> Mr. Beamish# 
exflailiiod, “ Oh, when I am older, how I squill like tM; 
go an ft see that country !” The ffuay at Itouen, aft /A 1 
became a favour ite« loitering-place Yd!* him ; andAfn 
another c^casidn seeing ‘hero the different parts e opa^ 
carr^ge recently landed, ljo e sa\d,, u How clever the iolks 
* are* in tlyxt country ! I* shall go to see it*when I am 
■ older.*’* Brunei remembered these words long after- 
ward^ as something almost prophetic of the future 


caseer of th*v engineer of tin? Thames Tunnel, which 
go many foreigners no^f Visit as one of the most re- 
markable sights in this engineering country. 

* The «-R*jign of Terror in 1?03‘ dro B ve<Bruflel from 

.-Fran ce. He was then Wetoiy-fonr years oPagc. I 11 his 
sixty-ninth year, duripg a .sfusjtension of the works of 
the Thames Tunnel, he paid a visft to his native iorfn 
ofoH&Qqneville. He records tiiis visit pathet^ifely* in 
his diary, .in his original language, i l 1 met no pne whom 
k knew, 4’ he says, “ byt Pefichon the joiner. £§hclion 
^i»ust be .seventy- tw« years of ng£ now. 1 spoke to him 
as he ^ r as look mg from kis window*. He did not know 
I entet^d £>y the^window, to his great astonish- 
ment, »and told him who I was. H£ showed* me a part 
of, the*!! rst frame of ap instrument which I had attempted, 
and afterwards succeeded in making ; then spine wheel- 
work, ancj oth& things* called his wife, a beautiful 
wonhrn ffty years ago, tio^v a^ed like himself. She 
, reg arded meVvith a bewildered loot for somejame with- 
out speaking, and then exclaimed, “ Ah jp ft is Jrfensieur 
IsamBard; but, oh, t Jiow he is changed !** * ^ 
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THI? BOY A1P\ THE STEAM BNGISE., 




p story* of* Humphrey # Potter, tlie ■Cornish buy 9 j/fpto 
jr&ited the self-acting valveforljewcofaen’sa^de stea:n 
oaagine, is strikingly tpld*by Arag^o thC^'great astrono- 
mer. Newcomen’s first enginGU’eqnired the most uninter- ■> 
r up ted attention from the person who had to o"pen and 
^shut tho taps, either to introduce £bc steam into the 
cylinder or to tkrow i* the cold shower intended.^to 
condense it. It happened oi# a certain dgy tjiat this 
person was young Potiey. *The companiops^of this c^dd 
were then tffc. play, *anfl tlieir exclamations oS joy t an f - 
talizc"d hiyi severely. # He longed to go and join them ^ 
but the ’task cnfrusted*to*liim would not allqw of half a 
minute’s absence. His mind became excited ; string 
.paeskCi awoke his genius, and lib discovered ^relative 
connections of whicji lie had never dreamt ^eforc. ’Of 
the two fkps, the one*vns/o be # opened at the t momeit 
when the beam tliaj l^cwcomen lpid be"£p UheP first Jo. 
introduce to such g*»od purposjj in his eugiil&s had com- 
pleted the descending oscillation, and it^snust be shut 
exactly a J s the opposite oscillation. The manage jflenir of 
the second tap required to be tlie^xact contrary* The 
positions of the balance and of the taps were necessarily 
dependent on each other. Tlfe Hoy’s *piick invention 
seized on this fact. He perceived that’ tho begin flight 
impress on the otliei* pieces all the motion,4hat the play 
of the^engine squired, afn? iilstantly realize^* his con-^ 
dgeption. ■ Several. corrjs were quickly fastened tt> tjio 
* Jiandles of the taps ; the opposite <*nds Humphrey Potter 
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tied to po7^oi»s of the 1 betfin suitably selected. Thus ( the 
purchase VhicK this exercised^ n certain cords while 
rispg£&nd those that it exercised on others ^n descend 
ing,-stfpplanted the nfknual efforts. For Ihe first tin /j 
ttpyengine worked by itself ; for the first ^time no otlftr 
workman was teen near *it but the stoker, who-frAi ( 
time^o tii$o w£nt to hfcepruV) fhoefire under the boildh. 

• For the cords which the boy iisec\ the constructors scon 
substituted rods fixed to the beam, and furnished with 
several pegs, whlbli pressed the* heads of the taps on 
valves either downwards or upwards. 0 The rods them- 
selves have 1 long ago beeft (Exchanged for other combina- 
tions: but in «the words of M. Arago, however humili- 

< C P e 

ating sifeh an acknowledgment may behalf there inven- 
JioiLS are mere modifications of the n^echamsm-s^ggested 
to a child by the wish* to joift His little companions at 
play. 0 


V \ DB^BUCKLAKB WATCHIfftf TIIE BUILDERS. 

» »i _ 

' o p 

ocj^t^oo-— — »- 

Ail ONG r other auecdotes told of the late Dr. Bucldand, to 
whom we arc indebted for many geological discoveries, 
we are told that he If oked very sharply after the masons 
when repairing Westminster Abbey, or any 'other of tho 
collegiate buildings ir T^hich h$ ]^ad any interest, ex- 
amining the ‘various kin^ls # of cements, tho (blocks of 
t. building-sftonc, the means adopted to' &pair keep 
irf order the regal and other monuments ; and taking 
Bpecial care thq-fc no ihulty bits of slope, etc., were used; 
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Ma*y years ago, when the turrets of V certain* tower^of 

Christ Church, €)xford, Were undergoing repairs'durmg 
me long vacation, he had reason to suspect 1 that WJI was 
i\t right. Ifr was almost* impossible fpr him to ascend 
h]»Hje slender scafijjplding'to these turrets ; so, from he 
of his house (he wa^ then C4p\o«v>f Chrisjb 
Church) he bethought him *of watching the mafeons 
through the telescope »(a vorf good one) with, which 
ho used to examine distant- geological sections. , At 
^ast the uii suspecting. Innson, working, as hq thought, 
far^Eibove tlic ken of man, put in a faulty bit stone ; 
the learned doctor, on the look-out below, deteefed him 


through the jtolesrjojjo, ahd almost frightened the man^ 
out of fiis wits,*whcn, coming ouV into the quadrangle, 
ho.adrnojaifched him- ter* bring* down directly “ that bad * 
bit of stone he had just "built into tlio turret.”* , , 

• S v*V 
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A remarkable illustration of thc 3 truth that incfpnious 
-men, probably from the habit o’f ‘grappling witji c|ij[fL 
cul ties, frequently overlook simple and .obvious means 
of attaining their" objects, is afforded .by an* anecdote 
related of the origin of Arkwright’s partnership with 
Mr. Struts, the well-know* .^afentee^ of'th^ rf stockin e 
frame, who wa“s the fiyst to appreciate the n&chpie for * 
•Spinning by rollers. A serious defept in that machine, 
and one which had cost its inventor nAich annoyance, 
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wa§ the tendency of the rollers to catch* and holddhe 
fibres, of cotton. The defect having be£n noted by Mr. 
Strutt^ h^kwright confessed that he had fotmd it irrft 

S idiable. , “I tljink I can foure it,” e remarked tVe 
raer, “ but it must herein condition of. sharing in© 
profits.” S^^fieficia't an offer b was immediately acceded 
to ; the terms were* agreed on* add Arkwright and his 
new partner entered the mill. Here Mr. Strutt simply 
took §l piece of chalk from his pocket and rubbed the 


roller thoroughly, bidding his companion try the effect.* 
The sucdSBs ’tfas complete — the clinging of the cottou 
fibres was * instantly at augend Simple as was the 
remedy,^it had attained its ofyeef, and fairly^ earned 
for its shrewd m vent or the reward for which he had 
stipulated. 

Hue first photographers 


^ A 

It has 16ng bgen knowu that at the beginning of the 
‘present ^entflry Josiah WedgwoodJ the famous potter, 
Sir Hi? Jiph^jr f Davy, arid James Watt, made experi- 
ments upon tie action of light upon nitrate of silver , 
but it*ls only lately that evidence has been found 
of the fact of their having succeeded in any degree 
in permanently forng the image thus obtained. 
Some person searching foe- other purposes in an 
old fumh&r room which 1 belonged *° Watt’s partner 
,£*attbew Boulton, discovered a silvered copper plate, 
^having on? it a representation of the *>KI premises at 
Scfi^o, which appeared to have befen evidently taken by 
a photographic procesS. Tins plate i&now iodtujed in 




the •collection*^ the Museti!# * 
fonfeington. In^the account published of it* ** w 
tftat an old *inan of ninety, recently dead* oj r s&ue* 

re n embers that Watt and others Ubed to 
of people in “ a dank room ’’-’-the latter 
•probably, nothing but that they were t*»k r iPereily ; 
for there is a letter extant of Sir Wilham^jBeeedey, 
begging the philosophical body at Birmingham calling 
themselves the “ Lunar Society,” to desist from *heao 
fxpenments, as were the process to succeedak^ettld 
rmm portrait painting. K 


WILLIAM FLAKLFLELD’S Lx^TEN 


HANDEE&CHIBF. 


Thf % - waiter of a recent work recorrfinendsJHKe people 
of Glasgow the election of a statue to a nojpiaost for- 
gotten, L^xO, William Flak ef eld , and that great manu- 
Picturing city can certainly have, had few benefactor* 
more worthy of tha* honour The sto^y Wilhpm 
FJakefield, whose true name was Wilso§jfJ|^ewhaL 
romantic. jMr 

Wilson and h's father and br ether, poor Scottish 
weavers, settled in Glasgow in the time^f William IIL 
The townspeople, to distinguish Wil^npafroin his 
brother, commonly called Mm Fhik^eld, wi&h was the 
name of the JBfckf i*, x3m0l'& fSfovlde in 

and £«& 
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lie had*DOugkt, of a simple. 



>ven m blue and w liite. Single as it wasj the 
weaver detected beauty in it, and it was at 
^perioijto tbe coar^ product if nfi of the looms 
ve country — aijLeast of thpse which pranced 
w humbler ylasse3. Flakefield Jjever* 

parted '\a)j&h his J landkef ebiaf, 'out kept it carefully, 
deienBjJOTg, if ho was able, to *\eave one like it when 
nitv should ofibr. He cainc back to Scot- 
97, when tbe peace* «%\as concluded witlf 
dVettling down again, bung up his swon. 1 
Jni^i weaver’s garret, and once moie pursued 
ihirt labour# ^ frith tlic peacefuT^shyttle. .lie Jiad still 
in bia pqpfesbion tliS, white and blue •pock cl -hasidkcr- 
ehief, thejbonapainon of hi# jvand emngs ; f and after 
os, scarcely to be imagined in. these dajs 
machinery atod appliances, suqpecdcd 
lo easily like, it. In a short time lie 
oady for sale; tho.first, ills sai^ of the 
GrrAit l5itafft. The pa item was 
Scottish people, and* t was soon seen both 

— . .1 . Saw AS.. .1.. 1. 1. 



nmny 
of irp; 
in* makj3 
had a doj 
land 



among} 

■wfrjy* % 
themjftithfc] 
# in # a few yes 
branch of Jhp 
manufaci 
cept'the* 
.•-and his, 


comp; 

& 

tEbafeWfc 


ir townsfolk and the humhlo peasants to 
•indefatigable pedlar of those ^imes took 
lerjngs. Looms rapidly increased ; and 
Glasgow became famous for this new 
ten tamje. Myny indeed profited Jiy the 
sale of F&ke field's handkerchiefs, ex- 
but little capital; 
he^&ld^^^^gjgse 
|ich ^nplpyer^ of labdkr " a 

Js* tfaid, died in the humble position ofi 
imfcier* • 
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ajjpjtg H&Adilig mm a *tap and now a spoon ove* the 
t ate&pf Etching how it nses c from the spout, cat eking 
ai&d tfdHitmcr tho drops it falls into. Arc you m>t 
ashrfined ot spending your c tune in that way ?” The 
rMi^jjle Joints playing \yit}i the tea-Jcettfcg observes M. 
Arago^^^Jy) te f {ls thir story, became the mighty engineer 
prepadglk th£ discot eriai 'winch were to iminoitalize 

]rim*k, - 


TJI13 YOUTH OF JAMES WATT. 


Wtiejs be had left the 1 gr^nmar- school ol bis native 
Xpwv \Yfdt received&no more' scholastic education . but 
tlieji began that system oi sclf-e-ulturo which he pur- 
sued to the end oh liia long life, lie was, nattmflly, a 
solitary had, and liked to ramble jhnong tlic tij^c scenery 
"in life o m^ghbonrho6d ol v Greenock. The few old 
nautical instruments wliich ho fofind among his father’s 
stored inspired him with a curiosity on the wonder® of 
a^r^nomy* «foi* he ccyild not, throughout life, nee a 
machine or instruiaenfc with mt a longing to understand 
it-* uses* fitt^tbcc tune he was fifteen, he had twice 
lead with J®§^ ak eijjtion S ’Graves and c’s Elements of 
K.itmal* Pl^ijnpphy. While under his futhot’s roof he 
weiU on rfy vfegQ Tfft ^homyij- experiments, repeating 
them s&tipf&elf df tbqjjk accuracy. 

When be made himseif ^ g&ttgi electrical - 

^uaoloj^^Atistruxnont at theta tifee but kittle uude^r 
stood* Se* clso ^tead £agfetly books of medicine, abd 
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evei^practisechdissection; for on pnebccasiofl he-wasfoyid 
carding- awn)?- the head tf( a child who had dijd 8f somq 
i«i usual disease; a remarkable instance of hisr %uppi#Ds- . 
sion uf his ow® feelings ir^his pursuit of scientific frflth,^ 
for suggestion^ *of % suffcring ^r, disease were alwa^i 
pooufiurly painful to him. In later lifC he.gpid that, 
“had he been ahlq to feeaj’ tilt sight pf tfto sufferings of 
patients he \vould liavp been a surgeon.” Botany and 
mineralogy were among the •subjects, which he studied 
#n the open air in the neighbourhood of his native 
t^wn. He read (•very bftok which fell in* his way, and 
which promised to cnlightgn film upon j^piiTo ^branch 
of inquiry. To a fi*iond # who blamed him foifreadin^ so* 
many $tfercEffr kinds of works, lie Replied, “ 1 have never 
yet read a book, pr^oifvergcd with a companion without * 
gaining information, insTrufction, iy amusement.” , 


- • * • 

BENJAMIN UUNfSMAN AND THB PROCESS OP 
MAKING CAST* STEEL. * 

* 

The story of how Benjamin Huntsman, the inventor of*, 
the art of making cast steel, was deprivedtof the secret of 
his art is told with great fcs’cc and picturesque-powcr in • 
Dr. Scoflern’s valuable little* work •entitled, “ The U*seful 
Metals ancl^thcir Ahoys.” , t '%• ^ * 

Onfqpld winter’s night/ says the writer furred to, ■ 
^wdiile the snow was fallfng in heavy flakes, em& Ejuutif- 
man’s manufactory near Sh3flfoM, thjew its red glare qf 
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lig^tovor-the^cighbourhood, a person of the most aVject 
§ippe&rance presented himself ht the ontranco, prayh^g 
forfeperrifcission to share the warmth and shelter which it 
afforded. _Tho humane workmen found § the appeal irre- 
sistible, and the apparent beggar was» pernptted to, take 
up liis qiy'H-ers *in a nvarm corner of i>io building. A 
careful scrutiny would have discovered little real sleep 
in the drowsiness which seemed tc overtake the stranger; 
for he eagerly watched every movement of the workmen 
while they went through the operations of the newly - 
discovercd process. He observed, first of all, that bass 
of blistered t sieel w ere l^Volv^n into small pieces, tw o or 
,+lifee mclits in length, and placed in crucibles of fire- 
clay. When neatly full, a little green gbiss broken into 
» small fragments was spiead Qvcr*the top, and, the whole 
coyered Q^or with a closely-fitting cover. The crucibles 
were, then placed in a furnace previously prepared for 
th (Jin, end aftejj a lapse of from three to four 1 fours, 
during which the crucibles were examined from time to 
time ta*sge that the mfetal Was ’’thoronuhly inched and 
^incorporate^ the workmen proceeded to lift the crucible 
from its place on the furhacc by means of tongs, and its 
molten contents, r blazing; sparkling, and spurtinsr, were 
poured into a mould of cast iron previously prepared ; 
,Jicre it was suffered to cool,* while the crucibles A\ere 
again filled, a&d tkto process repented. When cool, 
« the mould was unscrewed, And a bar presented itself, 
which otfly ^required ^thfe aid <*f the hammer-man to 
{ tl form a finish^ bar of oqsth steel. How theP unauthor- 
«ized spectator of these’ operations efl&cied lift escape 
Without detection tradition does not say ; but it tells us 
that,, before mSny (months \ad pas sod, the Huntsman 
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manufactory ttas not the only one wherq casfe'steeT 
pjpduced. * * 

This mall is believed to have been aif ironTot^ncter, 
named Walker} \yho carried on his business at Greeitside . 
in thq neighhpurlictod, whore ft *appears # clear that ike.* 
making of cast steel, whicji had pofft lluntsmr. » so ninny 
years of toil and expense^ wits shortly afterwards cbip- 
nieneed. ifuutsman was oP German extraction, /md 
was born in Lincolnshire in 1704. He was apprentice; 
fo a clockmaker and mender, where he learnt to repair 
cHoks and roasting-jacks, and developed # a mechanical 
turn. He also became an itinerant vendor* of remedies 
for diseases. »It was jtlic^*d iffic u 1 1 y which lie experienced • 
in obtaining gocnl springs and^peifdulums for his clocks 
which first fod him to “turn liis attention to the nianu- 
• future of a better kind of steel ttoarf was then procur- 
able, and thus conducted him by laborious steps to Jhoso 
important discoveries which tire* identified willi Ins 


Tike FICTION OF SALOMON DE CAU3. 

t • 

— 

• • 

A VLVm years ago, the French public wer# startled by 
the announcement that evidence liad been d^sco^ered 
that the glory of the invention |)f the steain^cngine had 
been er^ne?usljj assigned •England ; the idea at least 
having b?en anticipate*! by a Frenchman long beforj 
Watt, or even Savery or Nevcpmcsi had been heard of. 
The form in t^liich \liis story was brought forward was 
* • 
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tjlft of t a ‘letter purporting to loo written by the feelc- 
%ratcd Mu-ion do Lornie in 1C' 11, and addressed* £o 
lief lpVer, Cinq-Mars, informing him flint m doing the 
^honours of Paris to his English friend/ flic Marquis of 
r »Yureestcr ) she. had accompanied him to the famous 
madhouse in the environs of that city, called Bicetre, 
a^d that here they had heard a miserable captive exclaim 
from behind liis bars, M I ath not 1 mad ! I am not mad ! 
I liff.vc made a discovery which would clinch the 
country that adopted it.” The* letter then relates that 
the writer and her companion ascertained from a ke<*p£r 
that this was one Salomon r le Caus, who had written a 
r book of. which the keeper at once produced* a copy, after 
a perusal of which the Marquis m (posted an interview 
with the madman, and on leaving Hic^trc declared that 
in it was confined tlfe greatest genius of the age. Tho 
discovery, con]>led with the fact that M. Arago v in a 
celebrated article oil the History of the St cam-on gin o 
.uublished in a French scientilic j mrnal, had aroused the 
, attention* of ‘his countrymen to fhe rcs]iective claims as 
ip venters of Do Caus and the Marquis of W oreesi or, served 
to corf firm the belief that Do Cans was the originator of 
t 1 id idea of turning the expansive foree of steam to use- 
ful purposes. The : dea of a great discoverer perching 
"'unheeded in a public madhouse struck the imagination 
of artists. A, painting at the exhibition of tho Lorvve, of 
" the miserable Do Caus raving through the bars of his 
dungeon at the heedless y, Oman of fashion and her shrewd 
companion, had a greet', ‘sitccess, was imfitipb'ed by 
lithography and engraving, and appeared in u London 
illustrated newspaper. 4 , drama, also founded on the 
main incident of tKe anecdote , was a few years since per- 
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fonniul in London and Paris; and g^avo%i ©graphical 
dictionaries, on tl lo I'aith <Jf the alleged letter cSf dl^rion, , 
do Lorrno, ft form their readers that it is-^fiuftV* proved 
in the most positive manmg* that l)o Cans ought lo’be ^ 
regarded as the in von tor of tli^ steam-engine. * * 

This singular imposture has "now, *yo\v<\^?r, been, 
.completely ex posed. Mt. Muir head "indiis life of W attf rp 
marked that the tone and language of the letter betrayed 
throughout its modern origin; and # *ilso that in lb 11 
there was no MartjuLs of Worcester at all, that title 
having iirst been conferred on Henry Somerset, in 1(112, 
who moreover was not tl^o fhar«jnis whp >Tr(Tfco the 
“Century of# Inven^io^,” but his fathet. * llfcsc* 
facts, conclusfve in themselves, fi Jfrencli writer, M. 
Figuier, «dds am eng ofheifc things the criticism that, as 
Salomon de Cans died in lfi.JU hetcowld hardly.be foujid 
shut up in a. in acl house in 1 < >-J 1 — and that, moreover, 
Bicctre was at that time. not % hospital at all. - 1 L Ap- 
pears that this pretended letter was first published in 
a French periodical entitled, “* Tlfe Musce des fiftnilles^ 
a kind of French pejtny magazine iiMSdl. ".Such is tlicf 
authority on Licii ftiis palpftble frail 5 has ftfy some 
time been^inveRlod with the dignity of*lii^ory. , 


THE INVENTOR OF PBSNTING- FOR THE BLIND. 


« t * * •* . • 

The wliffle credft of t^io beautiful invention of printing" 
1 for the blind, so simple yet so marvellous in its results, 
belongs to jFrancfc, It was Valentine "Hauy, who, in 
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l784 ? at Paris, produced the first bookc printed ^jvitli 
le&ers'im relict, and soon afterwards proved that ,cly'l- 
*dren nv'trb^ .easily he taught to read with £heir fingers. 
It is stated by his biographer that he tpok his idea of 
" embossed^ typography from seeing |hat 'a blind pianist 
from Vienna, who visited Varis that year, distinguished 
the keys of ho:' instrument by the sense of touch, and 
aTf;o readily comprehended^ the maps in relief, w 7 hicli a 
shtu^ time before had been invented by a German. After 
employing 1‘ctteis of different forms and sizes, and cxt 
perimenting with the blind as to the precise shape oft\»c 
letter t,haf could be the most readily distinguished by tlio 
touch, he at length fixed upon r character differing very 
slight!}' from the ordinary Homan lottery or pfcrjhnps a 
little approaching ilalics. ' lie submitted his first efforts 
and experiments to the Academy of Sciences of Paris, 
antt their favourable report rendered 1 his success *a 
triumph. Great eclat attended the public announcement 
of 'this invention. A new institution was established, 
called the Royal Institution for j oung Blind Persons, 
f and Haiiy v;as placed at the head of it. Among the 
books 'vyhiclfhe' embossed w*ere a grhmmar, a catechism, 
and small portions of the Church Service, and also seve- 
red pieces of music. The printing of the music was in- 
ferior" His principal ‘work, on the subject of bis inven- 
tion, Was published in Paris in 1780. This celebrated 
essay was translated into English by Dr.* Blacklock, the 
L blind,poct and published. 

■ Tw r enty-fdur of Haiiy pupils exhibited th^ir attain- 
’ ments, in "reading, writing, arithmetic, music, anu geo- 
graphy, before tbe unfortunate Louis XVI. and the 
royal family at Versailles, who were flighted with the 

* In 
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wonderful results. For a while all ^vent on})r®sperou^y, 
,bnt. ns the novelty wore* away, the admiration of Mr., 
Haiiy’s frieifcls cooled, the funds fell off, an.d“Vil<? institu- 
tion languished until it -yas put upon a govcrn\nfcnt 
foundation. The Vlmd really received hut little 
vautage from an invention that At fir#t promised so 
intich. The fault, howevpr,*scem£ tp hate been not f<o 
much in the* plan as in.the execution of it. The boc/cs 
were bulky and expensive, and the letters, though beau- 
tiful to the eye and clearly embossed, -wanted the sharp- 
ness and permaiftnce essential to perfett tangibility. 
This noble invention, except perhaps, withjn the walls 
of the institution, soon safdc into oblivion, and'Vcrj little 4 
more w&f heanddof it until 1814, jUrhcn Haiiy was pen- 
Bioned, and* Dr. m Ghiilfce, # an* active and enterprising 
gentleman, was made directdr-gencyaljn his place. iJr. 
Guillie soon revised the printing, and having consider- 
ably **ri6dified the letters* qpmnrenccji the publication*pf 
a series of elementary and other works — the mechanical 
execution of which exceedingly hca^y. Mpst of* 
them were ponderous ffolios and very expensive, still * 
they formed for many* years almost the “only literature * 
of the blind, not alone in France but in*otl#)t cour^rj^a.* 
One of theA — an fyiStorical notice on the instruction of 
young blind persons — contains a cjirious specimen of f 
printing in relief, in colour, so as t# render the letters 
more easily read by the eye# This book w^is a -valuable 
contribution to the libravy of*tli<j hknd, hut it cftuldtmly 
he read by JJiose possessing^ veuy delicate touch. It is 
filled wTclb informant ion respecting the fueans fhen em- 
j)l<Jyed for the instrrfctioii of the blind in Paris ; it provest 
however, that the a*t of embcfcsSd typography had made 
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br#, ve^y little .progress.* It is a reproach to this tools, 
.that .it intakes no mention of llie author’s ^)redecersg$y 
Haii^; to wiibm the idea of finger-reading is duo. 

.r . It was in Grpat Britain* rud in thp United States 
rtfef-t the first improvements were hiade r in embossed 
typography, and only within, tlio last thirty years that 
tke* blind generally have "derived any considerable ad- 
vantages from books. Before 1826, when Mr. Janies 
Gall* of Edinburgh, first began to turn liis attention to 
the intellectual and moral education of the blind, it i& 
believed that not a single blind person m any puouc 
institution* of this country* or America could road by 
x meanai pf 'embossed characters., T.o Mr, Gall due the 
credit of reviving this art.., On the 28lh of September, 
1§27, he published “ A First* Book for Teaching the Art 
o£ Reading to the Blind,” 'which t is believed to be tyio 
first 1 book printed far the bliiuHn the English language. 
Tlius while printing for" the blind, which only lately was 
^considered merely a curious or doubtful experiment, it 
now established beyond all Question that ‘books are 
^true sources o£ profit and pleasure, to them. Embossed 
Jbooks have^ rapidly increased, and happily blind readers 
haVe'multiplied still mo'rc rapidly. , f 


" , THE ROMANCE, OF THE STOCKING FRAME. 

'• - a 

♦ - * — — f- 

On the wall of a chamber in tli/f ol detail of tlie Frame- 
work Knitters’ Society 0 of y London, now pulled down; 
there stood, in the’ days of George IE, an arcient painted 
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wooer carving which must always havetattrS-'ftc^l* ilre 

atfchtion of visitors. It represented the arnft of -the. 
Company, wfiicli consisted of a stocking- fr^me* without 
the woodwork, with the figise of a clergyman on the one 
hand and that. of a tvonian ouAhfc qthcr, forming wln&fc.. 
are # called the “ supporters * : } \ This tin guT»r heraluic de- # 
vice related ^o the romantic sfory of Hie invention oMhe 
stocking-frame by the FSbvcreftd William Lee, a*nativpd>f 
Nottinghamshire, in the reign of Quec*i f Elizabet h. .The 
anecdote Inis been variOu!}Jy told, but no version appears 
btftflar authenticated than that collected about forty 

• m. •* . J 

years ago by Mr. llenson, £ jourtioymfii T«iitter, who, 
living byjiis daily labour in the lace frame af Noting- * 
liam, devolejl alf hi^ leisure tipio fo self-cultivation and 
to collecting matcfrials ?r*r ^history of the craft of wliiph 
h<* was a member. § Thc story ^nS" gathered* by*him 
chiefly from the narrat-i\c$ oT “ ancient stocking-makers ,’ ’ 
who all gave a hlxrylar Account, 'doubtless inherited 
through many generations of workers at the frame. 

‘V . . ~ . • 0 9 • • 

Lee, it is said, pajil^his addresses to a Joung woman, 
in his neighbourhood,, to whom, from cause, hi? 

attentions were not agreeable; or as, with more proha ; 

, bilily, it li^s been conjectured film affected to tmfb llim 
with negligence, ?o ascertain her power over his affec- 
tions. Whenever he paid liis visits, she always took* 
care 4o be busily employed in Ifqi?ting"fyid would pay 
little attention to liis conversation. This conduct she 

l • % « . 

pursued to such a hansli extent' and for so l#ng a period, 
that tl*o lo^er tyecaino disgftsted* and hc.vowcd.to devote 
lys leisure, iiiBtead,of following the whims of a capricious ' 
* woman, in devising an invention tjiafc should* effectually 
supersede htr favourite employment of* knitting. So 
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sedulous *was JLce ih his new occupation, that lie set 
.aside everything to accomplish this now object ©f- f is 
attentidhs^evon his sacerdotal f duties wot© neglected. 
In vain did the lady now endeavour to Reclaim him. All 
-ipiprests, all avocations, till affections, were absorbed in 
his nev^ pur^dit, fmm which lie imagined he should 
realize an immense fortune. Jlis curacy was ^despised, 
aiVJ at length abandoned,* as beneath the notice of a 
person who had farmed indiis imagination such gigantic 
prospects. For many years afterwards the old stocking- 
makers, particularly those in London, were foncb'of 
dilating In tUeii- cups oh tho difficulties he encountered. 
,He ht^ Wktchod his mistress wilh,tho greatest attention 
while knitting, and lit^ observed that site made the web 
loop by loop, but the round ejiapfe which she gave to tho 
stpeking „fK>m the foa? needles, greatly embarrassed hjm 
in his notions of destroying her trade by making a whole 
series oi* course at once, having as many needles as foops. 
It seemed* impossible to construct a machine to make a 
round t \veb. (Pondering in his mind on the'dilficulties 
of his taok^uuring'nne of his visits'll found her knitting 
the lie$i of a stocking, tlnd using only two needles ; one 
war spiplojed in holding the loops while the other was 
engaged in forming ( a new series. The thought struck 
.him instantly that he could make a flat web, and then 
by joining the selvage^ with the needle, make it j’onnd. 
From that moment his whole soul was devoted to the 
object which presented difheulticp in that age, which 
nothing but enthusiasm tipuld have overcome* # 

At the end of three years’ stjidy aiid patiteice, Lee 
Was enabled to make a course upon the frame : but 
her© new obstitcles^presented themselves. jHo wrought 
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witli §reat facility the top, the narrcfwings, and*tho f sm^il 
of Ithe teg ; but the formation of the lieel and^the foot 
still embarrassed him. It is stated, that mislecFby the 
method of fashtoyng stockjhgs by the lyiit ting-needles, 
when he arrived* at fflie length twhere the heels wereio 
he formed, lie worked the heels f^lorte, and brought the 
instep by the hand unde!* tike hflok ot the needle previous 
to pressing ; and tliat it was* some months before bb 
discovered the method of working them together, fjer- 
Hpveranoo at length crowned all his efforts, and the 
fletyyman attained the height of his wishes^ and became 
the first frame- work knitter. • # • • * * 

The siijjscqmeni history of Leo is a pathefic recojrd of 
struggled and 'injustice. Whcjv a ^ er n long course of 
arduous experiments, he^jad* succeeded in his object o # f 
^knitting by machinery^ ho looked Cor- the gotten hap* 
vest which had flattered his* imagination, as now very 
surely within his grasp. But on Applying to the CrovA 
for a patent he was ahsjmlly refused it, on the ground 
that it would interfere vfith the nidkns of subsistence of. 
a great many poor ‘persons to whom tui^ting bj- hand . 
gave employment. Queen Elizabeth is said to have ob- 
served, by TK^y of softening the i^)fusal, f ‘ bftid Mr.dj€*0 # 
made a machine that would have ma<Je sil/c stockings, I 
should, I think, have been justified i*i ^granting him a 
patent for that monopoly, .which # y$uld "have affected 
only a small number of my Subjects; but to erfjoy the 
exclusive privilege of jnakin^ stockings for # th # e whfole 
of my subjects is too impoitanj/to grant to any indi- 
vidual." Such were th^ erroneous notions of political 
economy prevalent at that period, §ven among those § 
accounted as tl|e wisest of tjieir time, 9 Although much 
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c^st cloven 'at this,* Leo did not abandon himself to 
despair.;, Confiding in the Queen’s woi’ds, that, if^lie 
’c^ubJ ««ily knit silk Lose by Lis machine, 1*3 sliould have 
the patent, lie now applied Jiis mechanical ingenuity to 
a w new object, ' and lie ^obtained fenme* encouragement 
from Homy Crareyq* Lord Mimsdon, a nephew of Anno 
' Itpleyn, and* therefore a* cousin of the Queen, who, in 
consideration of a share in the gxpeefed patent, not. only 
engaged to advance funds, hut probably to secure liis 
interest, actually bound bis $on and heir, Sir Willi an 
Carey, ail apprentice to Loo ; Void tints, says the Xot Ing- 
ham smo el ionic, “the «!ir,sj framework stocking-maker’s 
apprentive vas a knight, and eldest son L to a lord who 
was of the blood roy*.l.” * * v 

Lee’s original stocking- frame had but,*eig}it needles 
to the inch, and .w^s equal only to tlie production of* 
worsted hose of I he very coarsest' sort. ' With even twice 
tkat number of needles; silk, li‘ose could not be !mude by 
it of less weight than half a pound per pair; and what 
are called t^enty-fom; gangs sllfr frames, having twenty- 
four needles in n*i inch, are now* probably the coarsest 

~ silk Raines used in England ; bht nothing daunted, Lee, 
w,itl). the ‘h^lp* of Lis r brother James, set to work to 
'improve his invention with marvellous perseverance. 
After an experience of more than two centuries the 
finest frames r>ad<vn the “insides” as they arc termed, 
having “j aches” and* “comfis,** contain sixty-four jacks 
in (flirofc inches. Lee, with Che help of his brother 
James, attempted, at once Ip make a framenhaving sixty 
in three inched, and that; without “ ftl^ys,” wdiifch was a 
tlaieV invention. His combs and “ counters” were 'no* 
cast, but wedged^in, anft his needle were soldered iuto 
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brassf combs instead of being cast, into petoter, asji^jv 

p"r|ctisc ( L At length, having surmounted all dbAtxles, 

about the yew 1 £05 ho completed the making* «f plojiL 

silk stockings from what is called a ci twenty gauge silk 

■frame,” having f)uly#“ jacks,” vjitliout “ fead sinkers,” 

in ven l ion which might have excited/wonc&r and^admira- 

iiofl^even in these days# ,*•**» * » V ' 

Wiih tho*assistance of liis, noble patron Lee erected 

and set to work nine frames of this description ; hut the 

Queen was obstinately determined n&t to grant the 

parent, arid the Ttnfortuiftd c inventor had no hope of 

securing the duo reward of li^s teil unle?'* ht^cotfld keep 

the secret of l fc iis machine? which he took' CTvtilorc^na^y 

pains to.cfo. 14 i# apprentices audAvorkmen were prin- 

tsi pally composed ptMiis own relatives, who thought it 

. ho high an honour to belong to tbp new crafl>that they 

wore their work ifig-neddlcs ^vith ornamental silver sl;afts 

suspended from a silver chain at tlnyr breasts — a nuA;k 

of distinction which tv as preserved as late as ’the reign 

of Queen Anne ; hut fo£ all dliis l#ee reaped nothing but 

disappointment from *hls efforts ; foi* scarcely bad bis 

nine frames been erected when, mi L r >9G, his gret^ sup* 

porter, Lord Ilungdon, died : also, aboiiu* the 

time, the y$ung lef& who had been apprenticed tb him, 

Reduced to despair, and it is said, almost to want, Lee 

determined to quit the country vvluehXad treated him 

so ungratefully ; and in 16 f U3 eagerly accented- an offer 

of the celebrated Sully, tthcii ambassador front France* 

to rernove*y|itli his brother ^nd kis workmen to Rouen. 

After s?v*Mi-»l yrf»’ delay in setting up his frames in 

JR&uen, Leo went* to Paris to make more extehsivS 

arrangements .with# the GoVfcrfiLiuent * but here his evil, 
i . * % ■ 




genius ag&.in* awaited him. Sully had brought over the 
English inventor and his men, contrary to his ovmlin- 
clinatioh's and entirely in deference to theVvowed wish 
of 'the wise King Henry IV., /o introdgc£the silk manu- 
factures into France; bift scarcely ‘had Iiec arrived in 
Paris when the King' wgs assassinated by Ravaillac; and 
thus the poor inventory brilliant expectations were 
again at *an end. His fortitude now forsook him, and 
he $ivo way to .melancholy ; he thought himself the 
most unfortunate of men. Alone, unprotected, in a 
foreign conn tty, after twenty-two years* struggles,* 'lie 
siekoribcf at tb^chonglitf, and sent for his brother James 
from Jlouen ; bub before he arrived tlie inventor of the 
stocking- frame died V>f .•> broken heart f ii the midst of 
strangers. This ha])poned i:i tYie year IGlO/.tlio very 
year of the king’s assassination. 

After Lee's death liis brother James and six more of 
Hid* little hand of 'artificers ’who had emigrated from 
England returned home, leaving two of their companions 
behind! . It has been £aid thht bat for this, the valuable 
jirt migllt have boCn lost to this country ; but there was 
one' individual who knew the secret as well as any of 
tjunu* who'’ tad 'declined to accompany tliegv into their 
volupfary exile. This was a miller, Earned Aston, who 
lived at Tlioroton^wi Nottinghamshire — a man to w'hom 
the stocking-lr^ftno \Vf,s subsqqucntly indebted for, many 
valuable ’improvements whfbh ultimately gave rise to 
an etftensivq manufacture of stockings in England, not 
only for this country bufc^for -foreign nations/"** 

A curious old painting, ^relating to Lee’s feoiy, ori- 
ginally belonged to , the < Stocking Weavers’ Company, 
and was bung a up in their halt It. fepresfmied a man 
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in aitudentVdress pointing to a stoc^ing-framo* o^ad 
atjdr^ssing a woman who* is engaged in knitting by the, 
hand — the &nly process previously know#. The origi- 
nal picture has*h>ng been # lost, and is now known oily 
through the medium of an engraving. According to .the 
compiler of the catalogue of portraits* jn the Pat^nJ 
Mflseixm, it bore the iftscpplkm, “In the’year 1589 «fctio 
ingenious William Lee, A.M., of St. Jolin’e College^ 
Cambridge, devised this profitable i&rt for stockings, 
hut being despised w T ent to France ; yet of iron to him- 
sqj^ but to ui^gncPto othcVs of gold, in memory of whom 
this is here painted.” * 4 • 
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The well-known natural philosopher, £)r. Wallas*ton, was 
a man of singular habits. He w*as accustomed ter carry, 
on his experiments } with very iew instruments, ahd* i» 
the strictest seclusion. Even his npst intimate iripnds 
were never permitted to enter his pkee of study. JDr. * 
Paris ^elates that a foreign philosopher once called on 
Wollaston with a letter of introduction, and, unaware of < 
the philosopher’s peculiarity, expressed an,anxiouij de- 
sire to see Lis laboratory. •“Certainly,’^ was the reply ; 
and tli© ^nisantlitfopic doctor immediately produced a 
• sAall tray containing some ^lass i^ubes, a simple blow- 
pipe or bent ipetal tube, worth a few peneb only, two or 
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tbqgeer coirtmon, watch-glasses, a slip of piatinum, &nd a 
.few simiftir tilings. r * 

0 Ifris* also Related that shortly after Wollaston had 
inspected a, graqd gnlvanic Vat t cry constructed by Mr. 
^Children, lie met a bnither philosopher Jn the street. 
Seizing -his bufVm ('which wys, it- appeals, Ids constant 
habit 'when speaking of nliy subject of interest.) ho led 
the irientl into a secluded* corner, where, after looking 
eare/ully about him as if engaged in some strange mys- 
tery, ho took from bis pocket-a tailor's thimble whicli 
contained a galvanic arrangement, and jBmring intuit 
the cokitentfj oVa small jkhial, ho instantly heated a 
platinum wire to a white heat. ^ * 

This eccentric plfdoaopher was boi'n" at EaM» Dero 
hqm, in Norfolk, in 17Gb, and \Vas the son o.V Francis 
‘Wollaston, a man -of isome eminence as an astronomer, 
wlio* published n catalogue, of* tlio northern circumpolar^ 
stars. Dr. Wollaston Was educated as a physician', and 
shortly after he came to London became a candidate 
for tlio nflie# of physician Mo \? t. George's Hospital. 

. Being dfefe^ted iu'this contest it is^said that he declared 
in a moment of pique that “he would abandon the pro- 
fession, and ''never more write a prescription.” It is 
certain that he subsequently gave the profession to 
•- devote himself entirely to experimental sciences. His 
name is connected chemical discoveries of th^ high- 
est importance. In 1804 hnd IS05 ho made known 
palladium qud rhodium, tfco liew metals contained in 
the ore of platinum, an(J associated with Osmium and 
iridium, discovered about the sa^ie tirrie hy Mr^Tenuant. 
In 1800 he showed that the supposed new metal t£in-< 
talum was identital with eoluinbihm, previously dls- 
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covered by Mr. Hatchett \ and shortly before hi:? death 

hi transmitted to the Royal Society a description Of his’ 
ingenious method of rendering platinum malleable, .by 
which invention ho is statiM to have acquired more than 
thirty thousand pounds, lie 1 chnlyivcd^a simple a]Jp r ‘. 
rat us for ascertaining the power of bodies to ref rK 
light. His pamcra luchhif fnriiished persons ignorant of 
drawing with an easy’ method of delineating natural 
objects. His pcriscopiG glasses were, found in’^vory 
optician’s shop, as well as his sliding rale for chemical 
equivalents, which made it easy in a moment to calculate 
the proportions of one substance necessary id decompose 
a given weight of another. Dr. Wollaston was f^so the ’ 
first to clemopstrato the identity of galvanism and com- 
mon elcctVicity, and the '*anse of the different phenomena 
exhibited l)y tho«c principles. • * 1 

Wollaston had agiva’ objection to his noi trait being 
taken, though there is one tine portrait, by Jackson, of 
the eccentric philosopher in the meeting-room of the* 
Royal Society, the histniy of which is interesting.' TJ is 
family and friends knepv his reluctance jon ' this point j 
nevertheless Mrs. Somerville, the well-known authoress,* 
who earnestly wishe d to possess a. portrait of her friendj 
Dr. Wollaston, many times asked wl.cn lie would sit for 
his picture, to which lie had im/nably answered, 0 
“Nev^r.” One day, however, /hen ho was greeted 
with the same question he said, £ ll is. evident that I 
must either forego th r pleasure of coming to this Louse 
or submit- ; so 1 will submit ” He added, “ Lot- us 
separate!) write thq nar .o of the artist to he employed.” 

*T^is was agreed ; and it turned cut that both parties 
had named th3 same artist 

c 
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^Wjlliatai Hyde Wollaston died on tlie -22nd o£ De: 
.cember, 1828, aged sixty-two. When lie was nearly Vin 
the lasfc agonies, from an extensive cerebral diseaso, 
some friend neqr observed, *in a whisker, that he was 
/not conscious of wliat'Wfcis passing around him. The 

U' ■ l * ‘ AO, 

dying » an, however, cauglit r the words and motioned 
lbi 4 a pencil and paper to with. When he returned 
them it was found that lie liad written down some row’s 
of glares, formirg a sum in ^addition, which he had 
caBt up correctly. . * 

* ; * 
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0?T> PREJUDICES AGAINST COTTON’ SPINNING. 

* W 4 1 1 ‘ 

WHILE so' enormous & number of our working popnla- 1 
tiondook eagerly to the qnost^on of supplies of cotton, 
it*is difficult to imagine the fact that, ono hundied and 
thirty yehrs since, the newly-introuuced cotton fibre was 
popularly regarded a« about to .cause the ruin of Great 
Britain: JJven tie Legislature Snared this belief, and 
actually passed an Act ‘of Parliament in 1721 imposing 
a penalty fiVe pounds upon the weaver, and twenty 
pounds upon the seller of a piece 6f calico ; and long 
after that date was the fashion to attribute any 
special distress talcing on the working-classes to this 
cause. Even criminals on the scaffold confidently 
appealed* 'to the pVcjudi'eo if the spectators, and 
assumed a high moral toqe on { this point* as appears 
from tlio following singular # Jetter‘ Jrom ‘VXJork, in 
€ Ireland,” which appears under the date of May 3 in the* 
“ Gentleman Vs Monthly'Intelligencer ” for 1?3 4 : — ' 
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‘fThis day*one Michael Carmody was £xty;uted bore 
f<f felony ; upon wliicli the journeyman weavers or this 
city (who labour under great difficulties by ^oaspn of 
the dead ness of trade, occasioned by the pernicious 
practice of wearing cottons), assembled in a body, and 
dressed tlio criminal, hangman, and gallows in cottqm, 
in* order to discourage tho wearing thereof; and at ahe 
place of execution the criminal mado tho following 
remarkable speech : — 

“ 1 Give car, 0 good people, to tho words of a dying 
RiVner. I confess I havu been guilty c° many crimes 
that necessity compelled mo tc conimi' .which rtarving 
condition I was in, I am well assured, was occasioned by 
the scarcity money, that ha proceeded from the 
great discouragement of our woollen manufactures. 

“ ‘ Therefore, good Olnistiaus cousider, that if you 
go on to suppress )our own gnotls by wearing such 
cottons ns I am now clothed in, you will bring ^our 
country into misery, which will consequently swarm 
with*such unhappy malefactors as your present object 
is ; and the bloo^ of every miserable felon that will 
hang, after this warning from the gallows, will lie at 
your doors. 

“ 1 And if yo: have any regard for the prayers of an 
expiring mortal, I beg you will not buy of the hangman 
tho cotton garments that now a^ ' i, n the gallows, 
because I can’t rest quie f in m { grave if 1 should see 
the very things w T oie tl at bi ought me to misery, 
thievery, and this untimely end ; all winch I pray of 
the gentry to hinder their children and servants for 
\heir own characters’ sake, though they have no tin- 
Berness for theii country, because nor 9 will hereafter 
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'wear coltonsj but oyster- women, criminals, bucklers, 
anckcofiiifon luftigmen.’ ” • 4 

• . The pernicious practice of wearing (^tions^has, 
happily for England, continued to extend it self in spite 
" of* Michael Carihody’s bitter denunciations. Nearly 
“T^ariy years afterwards, on the accession of George III., 
tfe) value of ail the ooAo^g manufactured annually tn 
England ^was estimated at dS200,000. lit 1860, the 
value pf the cotton fabrics ^issuing from English looms 
was toward a of fifty-two millions sterling. It was the f 
introduction of steam as the* motive power of 
spindles J-liat gave the yapid extension of production 
^and« commerce • which lias distinguished the last half 
lauiiiiij.'- In 1826, Grc^t llritaiu eniplnyq/'«|en f^usand 
steam-looms ; tlio nnmbcl* at pneseu t in operation is 
nearly four hundred thousand, •driven by a power of 
204,000 horses, and (firectly^ employing nearly half a 
million of workpeople. . 1 


TITI? PqjLOSpPITEE TAUGHT PV THE CHILD. 
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first scientifij*?3.iscovory made by Sir Humphrey 
Davy was dun entirely • to tins observation of a fittle 
Child. "VYhpi} a youth qnd c^gorl| r curious on all phe- 
nomena connf cted with ^ his favourite stud^, ho was 
^appealed to by ibis child to know w # hy it was* that 
when t.wo pieces of bonnet-cane foere* rubbed together 
a little faint light cairn? from, them ? If the fact had 
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ever •been observed before it was, at leasfr n£W to the*’ 
ol|emi&t’s apprentice. Patting his little questioner* on 
the head, he* replied, “1 do not know. Let n^seo’if it* 
is so ; and thon.wc will try and lind ouj why.” Experi- 
ment showed tJifit tthe cliStl had porrcrftly observed the 
fact. The ybung philosopher pojLdcre*i upon it, 
perceived that the principle *^hfcl> it ind:^ated must # b3 
of much wfdor application j # and the tram of inquiry 
which this set in motion gradually brought him the , 
^li sco very of the siliceous earth in the epidermis," or 'skin 
opines, reeds, awl grasses. * 

With respect to this ^beautiful *liseovery«* Davy 
observes in Jiis “ Agricultural Lecture^” tha£ fchis 
epideriniS s^ii^es as* a* support^ protects tlfl- "bark 
from the action # of 4 inaoctg, and seems to fulfil a part 
in the economy of thes<5 feeble vegetable tubes simitar 
to* that performed in the animal kingdom by the qhells 
of the ^rustacoous insects. . 


HERSkCB EL’S f FIRST AND 5, AST TELE$COPli$ 


Ir is Veil known that Wiliam lierschcl '•was. in early 
life an organist at a c3.apoh at Bath. lie Lad to^play ' 
incessantly # cither at* the oratorios, or in the rooms at 
the bsltl^s, at tfia theatre, an£ ^n the public* concerts, * 
afccl he could not refuse the numerous pupils* who 
wished to be in striated in his School* Nevertheless, he 
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fopnd time td study -mathematics, which, in their Turn! 
led him optics. At length, a simple telescope,. oii*y 
two feot^i length, fell into his hands. Tlvi$ instrument 
(says M. Arago, in his brilliant sketch of this great 
astronomer, which we .abridge for 'the 'benefit of our 
i^ders) showed hi mV however imperfect, a multitude of 
rftars that the naked* eye cannot ''discern ; showed also 
some of ,tho familiar constellations, but now under 

* different aspects, pnd revealed* to him forms that even 
the richest imaginations of antiquity had never sus- 
pected. He Was filled with enthusiasm, and determiJr d 
to haw; one of larger* dimensions. But when the 

u answer from London arrived, the price which the 
optician’ demanded proved to be far beyirnd tbe pecu- 
niary resources of a mere prgataist! , This unexpected 
difficulty* however,, only inspired him with fresh energy. 
He could not buy a telescope,^ biit ho was determined 
to t cron struct one with his own hands ; and, after f tt ‘mul- 
titude of 'experiments, perseverance at last received its 
reward'. ‘ 

It was in the year 1774 that Hers eh el had the hap- 
piness/of being able to examine the heavens with a 
Xe.wtpniaif J telescope of five feet focus, entirely of his 
own construction. This success tempted him to under- 
t ^iake still more difficult tasks. Other telescopes of 
g&ven, of eight^Cjf* t<n. and even twenty feet focal dis- 
^ tunce, crowiicd his efforts: Nature granted to the 
astronomi'Ctd musiciaft the*Unhcard-of honour of com- 
, mencing his career of v observation with thej discovery 
of a new planet, situated on tl-e confines of >ali* solar 
gfystem, and now known by the name of Uranus. 
Dating from Hiafr moment, Herschel’s reputation, no 
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longer in his character of musician; hut ^ a cMis^ra(jjDr 
of® telescopes, and as an astronomer, spread thfougfiout t 
the world. • • . 

Herschel a native of Hanovgr, and George 
III., much infllintfd to protect and patronize bpt.h 
men and things of Hanoverian aSigiii,*,liad JJerscldfei 
prSscntod to him. He was ^harnwid with the simple 
yet lucid and modevst accourft that die gave of his re- 
peated endeavours ; ensured to him a* -pension q&rtlirce * 
hundred guineas a year, and, moreover, a residence near 
^Jjfrftdsor, first at Clay Haft, and then at t-liO subsequently 
famous observatory at Slouch. • The lfopes.of tftb king 
were completely realiyed^ The little lioush and 
of Slougti bourne the spot of all 1 the world Where the 
greatest number of *disfcovories have been made. “ The 
li^mc of that ^village,” says HcrscheTs tfnjthusiastic 
biographer, “ will never ^perish ; science will transmit it 
religiously to our latest posterity.” • 

Miss Caroline Lucrctia Herschel went te England 
as soon as her broth er*bccflmc special astfonoiver. to the 
king. She received/the appell ation *th ere *gf ’assistant 
astronom er, with a moderate sal ai*y. From that morAent she 
unreservedly devoted herself to ihe service <if Aer brother, 
happy in contributing night and djy to his rapftily in- 
creasing scientific reputation. Caroline Herschel shared, 
in all # the night-watches of Jicr brpSjer, with her eye con- 
stantly on the clock, and the'peneil |n her hand. ’She made , 
all his calculations, made three or lour copic§ otall tjie ob- 
servations fci separate* registers, Co-ordinated, classed, and 
analyse^ them. ff the $ciontific world saw with astonish - 1 
ment how Herschel’s works succeeded each other with 
unexampled, rapidity during so Man)* years, they 
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wj^re spQpiallj indebted for it to the aVdour of this 
lady. r Astronomy, moreover, lias been directly enriched 
' by the k&owlcdgc of several comets through- her labours. 
After the death yf lier illustrious brotlie^, Miss Jlerschel 
retired to Hanover, to # the house ofV John I). Ilerschel, 
V^uusician of high reputation, and ilie Only surviving 
brother of the astronomer,. Von some years lierschel 
cnjo} T ed yvitli delight the, distinguished success of his 
only §on, Sir John Hcrscl\e1. At his last hour he sunk 
to rest with the pleasing conviction that this beloved 
son, heir of a. great name, wojld not nil ow it to fall ^n,to 
oblivittfi, but inl/Tii it \ r ilh fresh lustre, and that great 
discoveries would honour In's career also. Xo expec- 
tation \n the illustrious astronomer hasten iliQre com- 
pletely verified. u *. * 1 

1 Our scientific journals gaVe some years since an 
account of the means adopted by tlie' family of Hcr- 
sclu'l for preserving the remains of the groat- tele- 
scope constructed by the celebrated astronomer. The 
'metal *tubc c\ f * the instrument, ^ carrying at ono end 
the reraitly-cleaiysd mirror of' four feet ten inches 
in diameter, v*as placed horizontal]}' in the meridian 
line, pn St .lid piers of jnasonry, in the midst of tho 
circle, c/vhero formerly stood the mcc nanism requisite for 
manoeuvring tho telescope. On tho 1st of January, 
1-840, Sir John JJer^icl, his wife, their children, seven 
in number, arid some iold family servants, assembled at 
Slough. Exactly at* noon tW party walked several 
times in precession round tlie instrument ^ they then 
entered the tuba of the , tbfoscopg, seated them^pfves on 
benches that had been prepared for the purpose, aiid 
sang a requieip, w;ith English words, composed by Sir 
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J ohn *Herschel ‘himself. After their exit^ the iilust^io^s 
family ranged themselves? round the great &ibe, *3ie 
opening of which was then hermetically scaled. .The 
day concluded -vjith a party^of intimate friend.;;. 
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FIVE GUINEAS FOR X NEW PLANET. • 


Tiie elder Herscliel was .a man of kindly .exposition; 
but like riost persons Vl)<3 have risen out of ea^ uun- 
culties, he was* extremely carefft.1 of money, and became 
wealthy. *A traditional anecdote of his domestic life, 
however, shows *that he could be good-humouredl^ 
generous on occasions. An old servant, named Betjy, 

* was with him at the time of constructing his telecsope, - 
and his^ first act on disaovering tli^e planet^Uranu# was • 
to givo her a guinea? adding, “You shall. haye five* 
guineas, Betty, when* I* discover* an oilier!” "Tim poor 
woman accepted the promise in all seriousness, ^and • 
great was lm* inter^t in all her master’s subsequent* 
labours. Planets, however, even by iff Herschel, are fiot 
to be discovered every day, and Beta’s* hppes were long 
deferred. One day Herschel ’.received a friend tQ whom 
he had previously told th*s st^ry, with the exolAmation, 

“ J have paid my five ^guineas \'\ m “ What !”*exclairhed’ 
the friend^ “*hav& ye to rejomh;over another grtat dis- 
covery ?” •“ No,” replied the astronomer, with a good- j 
hunvoured smile ; “ 1^ have siaapiy p^i$ pqpr Betty in 
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adyanpe.'’ Yon see,’ 1 ' he added, as his visitor appeared 
t puzzled, “ I often pursue these researches long after. Aae 
good wdman has retired to rest. How is Hetty to know 
that I do not discover new, planets clandestinely, and 
^kfjpp her from the knowledge with a mean determination 
xK sar'vmy m6noy ?• Better ,to pay at once; hotter to 
pay at once.*’’ . * 


f TllE FATES OF JOHN KAY AND LEWIS PAUL. 

tiiMoTrTn, _ 


T^iie lives of our early investors form almost one un- 
broken tale of persecution and disappointment. This is 
particularly exemplified in the stories of John Kay and 
Lewis Paul. Front the earHest ages the loom' Kad re- 

*'**.«-• . i° 

9 mained without improvement, and the spinners and wea- 
.versut tlio b‘eginning k of the' last century used practically 
the same machines as were employed by the Egyptians for 
t the manufacture of those linen cloths, of which wo have 
a still speciin ms wrapped round the bodies of the mum- 
mies in the British Museum ; when in 1^35 Kay, the 
son of a woollen* manufacturer at Bury, in Lancashire, 
produced the fly slihttle, J-H ere hy at once reducing the 
* labour o^weaving *jy more th^xn one half. Kay was a 
well-educated man, and had been on the Continent, on 
his return whence hd settled a£ Colchester, and there 
conducted a woollen ‘ manufati-iory ; but the ^weavers of 
that place rose against him and drove him from the 
town. He then, 1 in 1738, established himself as an en* 



INVENTION AND ofsCOV'EIiT. 


61 


gineor at Leeds. Here, however, he was* stillhmcfo va- 
fo^unate ; for although the clothiers of Yorkslfire \yere a 
not unwilling to adopt the fly shuttle, they refused to 
pay for its use, apd he was driven to jht^ Court of Chan- 
cery to protect his rights.. The ^manufacturers formed 
an association to oppose Jiis claims, whieli they !*aph- 
*dcntly denominated TITc Shuttle Club, the avowed par- 
pose of which was to defraud him of his just remunera- 
tion. The workmen, too,* ros£ against him, and hy t]ieir 
tiolcnce compelled him to close the workshops. Once 
a wanderer, he settled at his native place at Bury ; 
but here, in 1753, a lawless t:id ignorant meb broke into 
his housej destroying pveyything they found, and 
have kitted liku if he had not been conveyed to a place 
of safety by two friends, wrapped in a wool Bheet. A 
fe^ years later, having in vain scaght assistance from 
the Society of Arts, he fled in disgust to Brattice, where, 
howeV^r, he was encouraged by the British Ambassador 
to return to England in the hope of some reward from^ 
our Government, for the immense beneiits which his 
inventions had bestowed on his cou-atrymqu. * Disap- 
pointment was again his portion. Baffled on all sides^ 
and hopelesslj^crushed in spirit, the unfortunate ‘Vreed; 
maker,” as* he styled himself, returned to Paris, Svjiere 
he died in poverty and obscurity — no stone telling where 
he lie|. His daughter, the compan\bn of his misfortunes 
and the solace of his last days, was f afterwards compelled 
to take refuge in a nunnery. * # 

- Bury, s-^ys Mr. I3ennet ^oodcrofb, has produ^ad two 
great *in£n — John Kay; the inventor, and Sir Robert 
Peel, the statesman. To the latter, the inhabitants 
have already, erected a statue ; to the foriner they have 
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sfefl* db f(o tha'c act of justice. Kay’s improvements in 
* machinery for weaving continue in uso up to thevpresent 
-time*' in tens of thousands of looms in this kingdom for 
making cloths cf silk, cottoii, linen,, aftf woollen. 

*■*+■*. Lewis Paul’s history ‘thoilgh less tragic, was scarcely 
less risked b$ T misfortune, <His name is almost forgotten, 
and the glory of hiSTideas absorbed in the more successful 
modifications of the more fortunate Arkwright. At the 
very wne when the mob were driving Kay out of Colches- 
ter, Lewis Paul patented a machine which superseded the 
ancienfrliandtwheel for spinning, and adopted the * 

of spinning by the aid^of 9-ollers. He was the son of a 
a man of some eminence ; but’ almost all that 
is known of his history ic derived from two letters, still 
extant, addressed by him to ftlie E£rl of Shaftesbury, 
under the guardianship of whoso father he appears 1 to 
have beeit*placed in early "life. He confesses that lie 
TrfnrWm^an ill use 1 of his fortune • but says, that before 
v the calamities of which he had Jaid the foundation had 
reached 4iim, he had exerted" himself to repair his affairs 
with such^rduur and success thftt^ notwithstanding the 
. impediments necessarily in the way of a person who had 
<?phnt his tifiie, in every circumstance, so rpmote from 
the°arts of trade, ha nevertheless completed a machine 
^of great value in" one of the most extensive manufactories 
of the kingdom and hV±adds, that “in something 
more thaj*. the course of ^twenty years it gained him 
£20,000 as patentee.” He complains of cabals and cue- 
miesjgftttfi of of n^anrhfacturers^ to wfiich h" attri- 

butes his subsequent fiaisforturfes. The first patent fo* * 
Bpinniug granted to P^ul;was dated 24th June, 1738, 
and was for fourteen years. < It expired 1752, and, 



singularly enough, it does not appear tha 1 
were afterwards carried on under it. 


were afterwards carried on under it. i - 

Dr. Johnsbn was intimately, acquainted witn Paul, 
and befriended bi n in various ways. , A great Mjfeber 
of letters between them have »been published, 3pd , 

one preserved in the Patent-office, Johnson suggests 
'to him a motje of obtaining money fom Mr. Cave, tne 
printer of the “ Gentleman’s Magazine,” to carry his 
spinning experiments. The specification of. hi3 frst 
Intent explains that when the cotton or wool IS pre- 
^ jbd, “one end of the sliver is put between Wpair of 
rollers, or cylinders, or soino such movemeiljlWnch, 
being turped iound by their motion, draws in the 
mass of cot tor to be spun in proportion to the /velocity 
given to the rollers. as the cotton (it adds) passes 
• regularly through or betwixt these rollers, a jjtopession 
of other rollers, moving proportionally fast^Hkan ’the 
♦first, cfrdw the sliver into any degree of fineneplhat may 
he desired.” The poet Dyer, the author of “ Grongar , 
Hill,” in his poem of the “Fleece,” in 17o7, d^scabed, 
the same operation with more nicety of djiai! than 
poetic fire, as follows : — t 

u A ''ireular much ine, of'new design, J 

In conic shape ; it draws and spii s a thread 1 • 
Without thd tediouatoil of needless hands. . 

A wheel, invisible, beneath th* lloor, ^ 

To ev’ry member of th’ harmonious frame Jfc , 

€Hves necessary motion. One, intent, 

O’erlooks the work i t\e card edj|a^j||i say % 




Of upright spindles, which, with 
Spin out in long extent, an even tw*ueA , 
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a description of a spuming- 
of these days; but* the fact that after being 
Ly adopted it fell into total disuse, Clearly shows 
|haj||^kwrigh^s ^machine tumst have* been so much 
as to entitle it to be conside^edbriginal. Lewis 
in *1759, Vat Broo\ Green, Kemnngton, and 
w**s buried a! Paddington* , 1 ' 


^TEOTBLESOME PERSON IN CHEMISTRY. # 


...A* TO TTER in 1 the “ North British Review,’’ tells an 
amusing story, illustrative of the unwrityngdess to re- 
ceive neyy truths which is qjiaraotefistic ot sope minds, 
tong s|tar Sir Hjin^ohrey ‘Davy had become famous in 
Lond^H^les as the “ yovng chemist, 55 who at ti acted 
larger -^Hences to his lectures at the Royal Institution 
than^erhaps any purely scientific Wn had over done be- 
fore^fhpre w%s a certain p»ofes$or of chemistry in the 
collegoifl|jAberda9n, who systematically passed over his 
difloov M K Some bolder spirits among the Doctor’s 
* length aroused Ins attention to the sub- 

Professor was compulkid to tdke notice at 
lasdSMBavy’s great discovery of potassium. Accord- 
next l&ijre 1^ began by saying, u Gentle- 
potash and soda are now said tube metallic 
oxides* in factj of Wo metals, called potas- 
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“PARSLEY” PEEL, 
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fc Th« founder of*the Peel famijy.and the father of the 
first baronet, kept a skilled mechanic m Iff* cotter 
^ng establishment, for the. purpose* of carrymgmtt his 
ideas in the improvement of iAacliinyy. ThisJjPfc, we 
are told by Sir Lawrencef Peel, was^ke^t 6oncmted, in * 
the private house of a Mr.. Haworth at BrooksSe, near 
^ J^jackbnrn, whereto worked in secret, i# he%as en- 
gaged in some mysterious wickedness, * In the COtlrse of 
his experiment* Mr. Peel*glso introduced 'sefine imple- 
ments m'dS'ie gfmting of the cotton# j in coun^cmbn with 
which a story is still current m the Peel famu& This 
• ingenious manufacturer wa3 in J*s .kitchen* one day, 
making some experiments in printing on handj^rchiefs, 
^and other small pieces, when his only daughter, tMh.a 
girl, afterwards Mrs.'W\llock,th6 mother of theMgrahasier # 
of Manchester, bronghtinmwn from their gJrdSpfitf herbs 
a sprig of parsley. It ^as some proof oktaste pj s6 young 
a girl (says Sir Lawrence) that she could discern Ibeauty # 
in a common pot hyb, which 1 * generally j^|$rdod es 
created onljr for a garnish or a fry. f She 
and praised the beauty of the leaf, and lool 
habit of the remarkable family tc^hich 
naturally to the useful side, %he said that she 
would make a very pretty pattern. Her 
from her hand, l ooke d* at ifc^te 
he ^ 

TUI, delighted net* to be pooh-po$ 
among young/olks 'often are, lent 
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uijcri$y of a girl of fourteen. A pewter dinner-plate — for 
such wrifc then the common dinner-plate of families of tlfcir 
degree-^-was taken down from the shelf, find oh it was 
sketched, or scratched, a figure of the Jeaf, and from this 
jmpressions were taken- 1 This was Waited in the family, 
patten,” Rafter the little girl who invented it. 
It*bec$$ao one of tlio meat popular patterns in cottod 
cloth ever designejj, and °was at one period as widely 
kn<£wn and as universally msed as the “ Willow pattern” 
in crockery ware. It may hq said that it had no smaft 
share in laying the foundation of the fortunes of 
Peel fhmily- in c fche trade rit was everywhere spoken of 
jas Jh© ParslOy * leaf pattern, and alliteration lending its 
aid, thi^ fortunate &ther of the shrew^ young lady 
became generally known by the nickname of “Parsley 
#el” .• 


<ME EARLIEST UMBRELLA. 


'^e is generally stated *that Jonas r Hanway, the well- 
know* philanthropist, was the first Man who carried an 
um&rella in the streets of London. Hanway died in 
—1786. Blftjy in th6 fcentiyy a large umbrella was kept 
in the halgs 8f aristocratic mansions for the special pro- 
tection oPthe lady of thd* house in passing from her 
door to her coach ; and it ^ras nOt uncommon to keep 
Buch tie coffee houses df^laverna *far *the| 

henefit^lffljhstmnurg as early as Qheen Anne’s reignT 
iowevlr, is xfot^the less 0 true, o that it is only 
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within the lifetime of persons now lMng^thsft ^Jfis 
almost indispensable protection from the moist" climate, 
of England •has become generally adopted. In the 
“Female Tatlsrj*’ of December 12,-J70d, appears\a 
satirical notice fnforming the “ # young gentleman belong- 
ing to the custom-house jriip, for fl&ar of rain, bcrs’tiwed 
’"the umbrella .at Will’ff coffeehouse, in Cfomhill. of the 
inistross,” that “ to be dry froth heac^to foot oifthe like 
occasion hp shall be wdlcon!e to ^tho maid’s pattcjis.” 
flay mentions the umbrella as early as 1712, in his poem 
, ^f* “ Trivia,” in* which ho describes ffie" “ tucked- up 
sempstress ” walking in a dliow^r while ^reamS “ ijun 
down her oilwl umbrella^s sides.” Mr* J # . Jamie5bp, a 
Scottish ^urg'etra, brought witl^hiA from Paris m 1781, 
or 1782, an umbrella #hich was the first seen in Glas- 
gow where he resided, and where #t attracted universal 
attention. • * 

✓ The earliest specimens t»f the English umbrgjla were 
made, as mentioned in^ Gay’s lines, of oiled silk, which,, 
when wet, was excee^jngty difficult to open ©r close. 
The stick and furniture were heavy Hn$ inconvenient, 
and the article very expensive. Its transition to the, 
present portable forfi is due, paHly to the «suhstitutibn 
of silk and gingham for the heavy an*! troublesome oiled 
silk, which admits of the ribs and ^tretchers being made 
much lighter ; and also to tlio'ma*y ingenious mechani- 
cal improvements in the framework which Jiave been 
made from time to time, chiefly by English «nd French 
manufactures, geverfl of ^vtiich have B been patented. 
,No changp has proved a* greater convenience than that 
from the old-fashioned ring and string, for securing 
the umbrella* when closed, to the simple clip and 
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inSJja Rubber braid now in use ; and yet, before this 
; was ‘accomplished, many transitions had to be passed 
through. T 

■*' Though the. umbrella is ?tself of older date, there 
isaiothing to invalidate- t]io story that it is to the good 
Jomffr^flanwajf' that* we are indebted for tbo valuable 
example of moral courage °in first* carrying an umbrella' 1 ' 
in the sheets of London. *It is difficult now to conceive 
the, amount of pejsecutibn frhich this strange pro* 
ceediug entailed upon the unfortunate philanthropist), 
whose object was, doubtless, less ?he protection 
hi$ owh person than ihftt of 1 showing his fellow-country- 
men how they might avoid those continual drenchings 
to which they had kb long submitted. 1 The ’hackney 
cqachman and the sedan chairman wfere the first to call 
out against the threatened innovation, declaring that 
they* were ruined if it came into fashion. When they 
to be carried, even a gentleman accompanied by^- 
r a lady^ under ^the shelter of the new-fangled rain protec- 
tor, were hooted as the^ passed along ; while a gentleman 
alone, carrying oiie, was certain to he attacked with cries 
.of “Frenchman! Frenchman! why don’t you call a 
coach ?” and other more offensive salutations. 
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THE OLD TELEGRAPHS. 

I 

* •* * * • * 

Among the stilUprimitive people # of Montenegro a plan 

of transmitting information prevails whi^h may bfclon- 
«iidered the rudest system of telegraphy* still existing. 
When a shepherd in the mountains finds himself in want 
of society, he sends out »at landon# a peculiar kind of 
yell with a view of attracting tlio * attention of any one 
similarly situated»who maj chance to bfc Viitliin hearing 
upon some other mountainside, and* n pny also .feel a 
desire for conversation .• It is well knervwi at wiial a 
great disAnce* shrill sounds may he distinctly^heardT in 
these mountainous ‘regions# the unseen friend, whose 
ears have caught the sound; respqpds in the £$,me wfiy, 
anS then begins a dialo*gue #bout their flocks and herds, 
j)v any^other country gossip ; and should there chance 
to be news of public interest, such as of any taut 

person or foreigner pasfein^that way, the 1 ‘eceiv^gf the 
intelligence shouts it # flut in the open air fof Jhe benefit 
of the mountain nearest to him, and so it pas&s from 
one to another through a considerable jjate of ijjie 
country. 44 This practice of calling^ from hill t& hill,” 
says a recent traveller, “ also answers the purpose of an 
advertisement in a newspaper^ anjf *fchat with wonderful 
celerity. At any given time one half of* this badly- 
housed population may moslly be found in the open 
air, and their ears an) astonishingly quick at catching 
these sounds. Illy one»who ytdls out his requirements 
m &y generally calculate on some one who has nothing 
else* to do repeating them for *liim t5 the next living 
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td^grfcphv Ait acquaintance told me lie was once ^in 
want of a mule that was at the time grazing in, the 
mountains more than ten miles off. Hd accordingly 
began the hue ^nd cry. 4 Ho ! ho ! you people there in 
the village of Brelizzud f High up in the mountains of 
Glctofcotich, hy € the £reat beech tree with the withered 
botighs, my little lad' Ybnko is keeping my white-footecN 
innle. "tot him kqow th&t he in to come with it down 
to the road as fast as he dan.’ ‘ Thus the owner of the 
mule yelled at random into .the air, and immediatelj 
some living' echo took up Iris wordft, repeating them 
exactly; andr-oo'thc rfcessLgo went till it reached the 
boy, 1 and ihe owner of the piule found nt waiting for 
him at the appoint ed^plape.” * " 

Beacon fires were the Vine tent mode of tplegraphy 
adopted dli' Great .Britain, mid in an act of the Scottish * 
Parliament of 1-1-55, it is directed that u one bale or 
Jnggri gliall be warning of the approach of the Fnglish 
, in any manner, two bales that they are coming indeed, 
ynd &>uv bales blazing beside caA oilier, that the enemy 
are in groat foi^c.” The famous,, Bishop Wilkins, who 
,, protended to discover the art of flying, describes certain 
alphabetic > ^ytdetnH of 'transmitting information which 
depended merely i; pon the number and alternate display 
or concealment of lights. The Marquis of Worcester, 
in IGOn, described a system by which, as he said, a man 
at a wiiidpw, as far as the bye could discover black and 
white, could hold discourse with his correspondent; 
and the ingenious Df. Hook, irf 1G8£, explained to a 
meeting of the Royal Society a Scheme* for comipunicating 
one^s mind at distances of thirty, forty, a hundred, 
or a hundred and twenty miles u in short a time 
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almost as a man can write what .he would hawe ?ent<i* 

H& plan required the use of the telescope, and Was 
of coulee dependent on weather and various acci- 
dents ; but this as the germ of tlie # old semaphoili 
which was actually % uscd by our. Government, and w^s 
at work in t*iiis country as lat^ as *Vb> 5*2 betv, eefc 
Liverpool and Holyhead, Abflut* twenty years after 
Hook’s scheme was unfolded, an inventor,'* named 
Anontous, brought forward ti simitar plan in France. * 
Persons were placed by him in # se^cral stations at a 
certain distance f¥om one another, and fcy 4he help of a 
telescope a man in one station* was tuiahled to* see a 
faignal in the .next befofe^him. Ho was* then required 
immediately im make the same sigftfyl, so that^rt might 
be seen by persons* m the station after him. The signals 
used were either large lettefs of the alphabet* or figures 
of various shapes to represent them. Amontous •pub- 
licly Remonstrated the practicability of his plan** but 
no system of signalsVas applied to any useful purpose^ 
till the period of the Jfi?enah Revolution. % The telegraph 
then brought inio u/e, in either 1 7'J# or 1 was the 
invention of M. Chappe, and, though similar In jjrin- 
ciple to the machine invented by Hook, i^w^is greatly 
superior. f The rofcf of the Louvre yas his telegraphic 
terminus, and Chappe, having rqgcived from the Revo- 
lutionary Government a messago # t8 be forwarded to the 
army at Lille, he gave ati understood signal to the 
heights of Montmartre, which was the second station, 
to prepare.® At each statiuq there was a watch-tower 
wjiere telescoped were fixed, find the person on watch 
gave the signal of preparation Jliroughoirt;* thef liiiO. 
The .watcher at Montmartre * then received, letter by 
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listen, tlit sentence from the Louvre, which he repeated 

by his*' own machinery, and' this was again repealed 
from the next height with as much rapidity as possible, 
fintil the message arrived at Lille. ,The upright post 
\\;hich was erected on the Louvre had' at the top two 
tfrailsverse armk, moveable in p any direction by a single 
pi6ce of mechanism. 'Okappe invented a number of v 
positiorfe for these arms'; which stood as signs for the 
letters of the alpkdoet, and even these were reduced as 
much as possible, he signs .too were arbitrary, so that 
they could be Changed every week, u\l that was neces- 
sary being iHt'dhe persons at each terminus should 
havefthc key. Two working ^models of tliis instrument 
were made at Frankfort, and sent by Mr. Yh Playfair 
to the Duke of York, a&d thus* the plan,. and the 
alphabets* the instrument 4 came to England. Chappe • 
was ‘not more fortunate tham other inventors in esca])ing 
oppos ition and discouragement. The people werfc pre v 
JuaicecT against the new machinery. His first instru- 
ment and station were destroyed by the populace ; his 
second fra^burnod to the ground,,, the unfortunate in- 
ventor ^narrowly escaping from the mob with his life ; 
buA the telegraph was* subsequently taken up by the 
Frcpclf Government, and became extensively used on 
the Continent. ^ 

Tliis kind of tefegrapli, known as the aerial, was 
first established in England seventy years ago, a line 
of stations taping formed from the Admiralty at White- 
hall to the sea- coast, and infimnatii n was tliHs conveyed 
from London to r Dover in* ten mkiutes/' The expense, of 
forking iiad mounting *the line from London to Ports- 
mouth was throe' thousand' three hundred pounds per 
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a^num. Though of grea^ service to the Govprnmodt, 

this old cumbrous system was of course only available . 
in clear weather. Vexatious interruptions continually 
took place, and#* (toll accidents occasionally resultdS 
from the sudden cessation of communication, from a ftfg 
or similar cause, during tim. transmission *of a message. 
When the British army were lighting under Wellington 
in Spain, news were anxiously* expected frnm that great, 
commander through the Admiralty signals. The public 
were in a state of feveri^Ji excitement^ when one day 
the disastrous message Avas received, “Wellington de- 
feated.” The funds were VK)1 ciilly agilated, the people 
and the # GovSrnmenU w r c*e bewildered, an<^ terrible 
rumours oTejiormoi^s slaughter ai A great loss of guns, 
colours, jfnd ammunition were heard on all sides. Jt 
tingled out, however, tligt, just asMi^ Avord ‘^defeated*’ 
had been deciphered at some part of the line, a sudden 
« jtdd come on and cut off the remainder oftrfhe m^- 
sage. When this inopportune visitor had pq^sed awgy, the 
public mind Avas insta^Uy relieved with the; news**ttofc 
the message Avas not * £ Wellington defcStod/^BntJ* Wel- 
lington defeated the French.” 
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THE HISTORY OF MATCHES. 

. oo^oo 

f ‘ « ' r •* <5 ® W 

Before the year 1820,, scarcely any oilier method of 
producing fire Van "known t]ian that of the old flint, 
stdel, and tinder-box 1 ; that once iamiliar trio which can 
scarcely yet be said to be*entiroLy out of use in England. 
A snarly as the middle of the seventeenth century, how- 
ever, the discovery* of phosphorus had indicated a rior^ 
certain mentis of procuring light or fire, and in 1G77 
Daniei KrnIRj **" famous German chemist, exhibited in 
England some’ striking effects produced by this new 
agency. 4 " It is believed that some irial was^i/ado as to 
whether an ordinary matlh eoulcUbe ignited by its 
agency ; *btfL it is remarkable that the philosopher Boyle, 
described it only as “ a factitious, sclf-sliining substance,” 
procured but in very small quantities, and with jgrejit 
o labour and time, i lie principal value of which was to 
suppJy light in the night, -or jsr« dark places when ex- 
hibited in- gla^s vessels. It was ^bout forty years ago, 
t that a German, named Doeberciner, made the curious 
discovery kha+ thinly divided or \ u spongy” platinum 
wiJJ inflame a mixture of hydrogen gas and atmospheric 
air, and hence invented his instantaneous light appara- 
tus, first known by <*the name of tlie hydrogen lamp. 
This was greatly admired at the time, and is even now 
frequently employed ; it having been applied to light an 
ordinary gas burner, freqjiired torbe lighted at intervals 
during the day time, £or the purpose of scaling parcels. 

About ihe same*period, several methods of obtaining 
light by mciins of phosphorus were proposed ; hj.it they 




generally more ingenious than practical.* In ojjb 
case equal quantities of phosphorus and sulphur were 
fused together in a glass tube, which was subsequently 
closed with a cork. % On opening the t^bc, if a splinted 
of wood was ^clipped into the .mass, so that a smajl 
quantity of the composition adliejjfcd to •it, it became 
ignited when slightly fubbed »oH the cor tv used to cl<5so 
the phial. This apparatus soon$>ecamo entirely cfbsolete. 

The first great practical iflaprovAnent in the means 
«ff obtaining light consisted in covering the end of a 
match which had previously been di$>ed» in sulphur, 
with a mixture of sugar antfr chorale potash, •which 
being steeped sulphuri^ acid coiumuAidhted th% in- 
flamirnitiOix* tw the underlying •coating of* Sulphur. 
These lurches wcCelictc itf have been introduced from 
France; but* before this, Ctiptnii* Jvlanby, •fealing tfy> 
necessity of being able to ©btain an instantaneous light 
firing of his well-known rocket for conveying a 
rope to a stranded ship, had been accustomed tc employ 
a similar mixture. Thy same principle was invelTstLin 
the manufacture of tlyi so-called “ Fronaothraji” thatches, 
^invented by Mr. Jones of the Strand. These matches s 
were made of a roll # 3 1' paper, irf one end o{’ w*hich was 
placed a portion ol # the mixture aboyj) described, wijh a 
small tube hermetically sealed, shqjihir to those in which 
the lc^ds of ever-pointed pcndls preserved, and con- 
taining a minute quantity* of strong sufjdmtnc acid. 
By pinching the end of the match with a small pair of 
pliers^old fBr t^ie purpose , f ijie *tube w~as crushed, and 
sulphuric acicf came*in coiftact with the mixture and 
ignited it. These matches, though cymvenielRT^vere’ very 
expensive ; ajgd t h e # po pul ar Thin wooden bCff of matches, 
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i few so familiar, and sold for a halfpenny, was still 
undreamed of. The first true friction matches, known 
as lucifers (a Latin word, signifying “light hringers**), 
'W ere coated with a mixture of sulphide of antimony 
and chloride ^of potash, made into a paste with gum- 
watei, and were lighted by drawing them rapidly 
between the 'two surfaced of a Square piece of folding 
sand paper w From this somewhat cumbrous and incon- 
venient device, thb public were finally relieved about 
the year 1834, when the present “ Congreve” match 
was introdueed ^nearly simultaneously in various coun- 
tries. 1 The se««f Jc of th&se V, v as the substitution of Boyle's 
“ factitious shining” substapee — phosphorus — for sul- 
phide of antimony ; bat to whom the credit -c£Yhis useful 
idea is due does not appear!’ 0 ft the' Continent the pro- 
gress in<* Coopting the match was very slow, its use 
havihg been positively prohibited in various countries, 
on aScoupt of the assumed danger of fire ; but isf*EjiP' 
land the cheapness to which it was speedily reduced, 
so'?u.r<iruve out., not ohly tlicA old tinder box, but even 
the real1y*usefuMucifer match. 


DAVY ANL mil “LAUGHING GAS.” 

f- 

The dangers which enthusiastic ^men of science will 
Voluntarily undergo for ithe s&ke of* testing new prin- 
ciples ha’v^pever been more strikingly exemplified tlLn 
in the history or £>ir Humphrey Davy’s^ early experi- 
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m^its on the effect of nitrons oxide, popularly knovtft 
as “laughing gas.” Davy began his chemical ‘studies 
in Marefi 1798, when a youth of eighteen, and only«two 
years later appeaje^ his “*Researche£,” # 'which imme- 
diately gave hiqifhigh rank^ not.as a mere # chemist, but 
as an original discoverer* perein/ for the first time* 
tfie properties of nitrous oxid(?a^d £he wonderful effects 
of that gas in respiration were disclosed 1 o^t Ju^-ftstoni sh* x 
mont of the public. Hitherto it bhd been regarded 
afhong natural philosophers with a soA of vague horror, 
and from its deadly effects upon small*miftials it was 
suspected that it was the v&y jfrincipfc. > of the plagyo 
itself, that terrible visitalipn which, from tim^to tiii^e, 
swept over^ Europe. Nothing, datmted by this, the 
young philosopher* boldly Asolved to try its effects 
upon his own system. He could neft Ikivo be (fr ignorant 
of the terrors of Spallanzani's experiments upon "the 
juice, and only a short timer before bravo 
Pelletier, the French chemist* had lost ljjs life in the ( 
attompt to breathe another 4dnd of poisonous ga£ Sut. 
the boy philosopher fought it nccesjfUry to* compare 
JJ 19 effects of nitrous oxide with those of common sti- , 
mulants, and he was tre solved tef pluck knowledge out 
of this dangerous trial. With th^s v^w', he shut hijn- 
self up, and first submitted himW^to intoxication bo 
extreme as to produce distressing and eveji alarming 
symptoms. To ascertain tho # effects of an t^mosphoro 
containing large quantities of the same gas, he enclosed 
himself in abox*and#Lt thr£e. stfccessiv^ internals, for 
anJ>our a^d a quarter ( (Siring tvhich time he remained 
in the box), had sixty quarts of -the ^as - trirown‘ in 
finally constituting a large proportion of tba air which 
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fife was ]breathmg. When the last twenty quarts wpre 
thrown in his emotions became similar to those produced 
by a moderate dose of the pure gas; but, not satisfied 
'’faith this, immediately after* coming qrifc of his cage, he 
began to breathe in •twenty quarts W, nitrous oxide, 
prob&bly tkef mo sff* effectual, trial ever made of this 
wofiderful agent. \ * 

“ & drilling ’* (lio observes, in his own account of this 
audacious experiment), ^extending from the chest to 
the extremities, was almost * immediately produced. ‘’I 
felt a sense "of fangiblc extension higfily pleasureablo in 
every limb ; visible impressions were dazzling and 
apparently magnified ; I htv.rd , distinctly every sound 
in the* room, and wfts perfectly aware «£ ffff situation. 
5y degrees, as the pleasurcabld sensations increased, I 
tost all bbrinection w^th external things ; trains of viyid, ‘ 
visible images rapidly passed tlirough my mind, and 
were connected $itli words in such a manner* 4 o 

produce perceptions perfectly novel. I existed in a 
■w&xH cJf newly* connected aijd ybwly-modified ideas. I 
theorized 1 *^ I imagined that I made discoveries. Wlien 
I was awakened from this semi-delirious trance by Dj^ 
Kinglate, who took the bag fro nr my mouth, indigna- 
tion and pride wore the first feelings produced by the 
sight of the person p, do ut me. My emotions were en- 
thusiastic and sublime, and for a minute I walked round 
the room perfectly regardless of what was said to me. 
As ,1 recovered my former state of mind I felt an in- 
clination to cpmmunfcafo f the di* iccfveries** I ha(l made 
^during tko experiment. I endeavoured to Recall* the 
ideas; they wer«> feeble^aqd indistjnet. One collection 
of terms, however, presented itself, and <with the most 
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in^nse belief and prophetic manner I exclaimed 
Dr. Kinglake, 4 Nothing eiists but thoughts I — liTe uni- 
verse is* composed of impressions, ideas, pleasures, And 
pains!’” • .. , * , . 

The impunitjf with which Davy had passed through 
these wonderful trials emboldened £im to attempt thS 
bl'eathing of the deadly fumes f^om* charcoal. His fiftt 
attempt was made upon .four Quarts of carbuiya4&ed hjj T 
drogen gas, of which he made three inspirations. “ TJ^o 
fifst inspiration " (he tells u,s) “ proclucfcd a sort of numb- 
ness and loss of ifeoling in tlie chest an<F ubifut the pec- 
toral muscles. Alter the second inspiration 1 lost all powgr 
of perceiving external thTngs, and had no distinct sen- 
sation cxcephA^erriblc oppression c#i tlie cliest. During 
tlic third inspiration tliifcf leelfng disappeared; I seemed 
• sinking into annihilation, anti hath just po'vVti?* enough 
to drop the mouthpiece from«my unclosed lips. A sliort 
must have passed* during which 1 Re spired 
common air before the objects about ni^ were distin- 
guishable.’' On recolkjtiag himfelf, he faintly iSrt’uK.-, 
lated, “ I do not think*! shall die.” Pnttjng.Cfie finger 
on # liis wrist, he found his pulse threadlike, and beating 
with excessive quickness. Extftuno giddinoss,*loss «f 
memory, arftl numllness suecceth^, >^itli excruciating 
pains in tho forehead and bet w e e^ey es , and transient 
pains the chest and extremities. « * 

*\ Davy was, as far as his philosophical leaving went, 
entirely self-instructed. He was born at Penzance, # in 
CornwjjJl, on* th§ 17tji of DQpeihber, 1£78. Though^ 
soig^ attempt has b*oen mfitle to # conceal the fact, there 
is no doubt that his father, Robert jDa^, fdftowed the 
humble # oocupatioh of a woocl-carver. He *s»as known 
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in that town* as u little Carver Davy,” and his son, 
whenyoung, was always spoken of there as “ Carver 
Dayy’s hoy.” His father dying when thfrlad was only 
_ sixteen, his mother commenced the business of a mil- 
liner, and apprenticed her child to f,n apothecary at 
Penzance, wfiere, fpr tie first time, he began to show 
at interest id his favourite study. • 

_ “ means, of counsc,” says his brother, Dr. Davy, 

^ “ were very limited ; no&more extensive than those with 
which Priestley ZilidhSchcele began their labours in the 
same fruitful £eld. His apparatus ©onsisted chiefly of 
phials, wino-gky3ses, tfcacugs, tobacco-pipes, and earthen 
crucibles, and his materials Were generally the mineral 
acids nnd the alkalies, and some other, articles which 
arc in common use in medicine.” 'He beganjiis experi- 
mental .trials in ,his*. bedroom, in a friend’s house, in , 
which he was a favourite .inmate, llero there was no 
flre/Tind when he required^ it he was obliged ^ com e 
down to* the kitchen with his crucible. His biographer, 
^Ifejp&ris, states thatr-Davy rvas Andebted to the accident 
of a Wreck on «phe coast for a c.jso of surgical instru- 
ments. This included a clumsy clyster apparatus, which 
lie turned into an aii-pump. Tl^e sacred vessels ancT* 
professional instruments of the siirgery were, without 
the least hesitation, gu Linto requisition for any chemical 
experiments. P \ 

It canjmrdly he doubted that Sir Humphrey Davy’s 
constitution, which was so vigorous in youth, withered 
and decayed long before ‘he ha^j reachedrold ape from 
the effects of injuries Sustained by these early ex peri - 
1 mehts.^Ee died 1829, at Geneva, of ah attacK of" 
apoplexy, Jjut his cud* was singufarly peaceful, ^ When 




it is all fiver, 4 desire that no disturbance of any kmd s 
may be made ii± house* Lock tJie#door, and let* 
every one retire, |uietly to his agartment.'^ The mortal 
remains of Carver Davy’s spn fc the gifeat philosopher ani 
dfscoverer, were honoured wttl/ a public funeral, and 
deposited in the cemetery withclit the wallg c f Cteil&rsr* 
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•When the electric telegraph wires Ajegan to be worked* 
along our lines of railway, scientific men were amused 
by .ft? Absurd notions entertained of them, not^nly by 
the country people, but even by public ^riteis. One 
editor inserted a leading ^irttcle cofiimenting yi the ibt- • 
lowing strain on the • telegraph between. London and 


Yarmouth ; — 


“ It is a fact, which some o£ our readers iqgy bJ 
ignorant of, that sparrows and otligr saiall birds whi<A 
happen to perch on those my sterfo uplines of communi- 
cation, yie telegraph wires, arjr destined ever# and anon 
to suffer severe shocks of electricity, the effeefcof which 


is (though we never witnessed the phenomenon) that., 
they drgp do^n, jiot ^ead, but half deac^with amaze 
menj^and jberror. ^The sfiock, if severe enou^, will 
"* "destroy them. Electricity cai^be^acmfiniMereS in doses 
which would JriH a horse. Perhaps, by truSismitting 


a 
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tLrou^l) the telegraph wire a very powerful charge, 

. the- unhappy sparrows along the whole line, from 
London to Yarmouth, might be cut off. <i This ) * in case 
*o? necessity, or a$ a matter «of cruel* curiosity, might be 
Employed as f a means of getting rid V these vermin. 
It is not uncommon or extraordinary to see at least a 
hundred of these feathered depredators on one mile of 
length of th<f whole? lino of which we speak 
i^l*46 miles. A shock strong enough to destroy sparrow- 
life would, with these data, cut off from the land of the 
living, at one fell and fatal swoop, not less than 14,600 
of these little c¥eaturc?6. One thousand miles of railway 
would in like manner, and with the sam6 conditions, be 
the death of 100,000'. Even supposing coifttt death does 
rot ensue, yet how miserable will 1)6 the sla^e of these 
Sittle animals wlVCn r the whole island is covered with a 
veritable network of telegraphic wires ! Fatal twigs 
tfyeee tiny feet ! The whole family of sparrouLS will 
- be paralyzed/" The fowls of the air will be electrified. 
•People, as they tails with ff eaoh J other, and whisper to 
each othei in dnheard communion, at the distance of 
1000 miles, will be causing serious inconvenience to jho 
fieathf^ed race. We tremble to ° think of the conse- 
quences, and heaHily^Jbcommend the case io the Society 
for the Prevention <5f Cruelty to Animals. Dog-carts 
sink into insignificance when compared with thip whole- 
sale palpitation — this universal twittering and conster- 
■ nation — a&ong the feathered tribes. How many a sweet 
. song will br interrupted — hort many a littlf throat 
. sil^Cfu—very suddenly indeed, when this ipischkyous 
machinery sha£l bte (brought into universal play !” 

We itGfed hardly inform the present* generation of 
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% riaders that this amusing specimen of ignorance itf founded 
upon ap. erroneous conception of the laws of olectrieity 
and that no bird or other creature, unless its body foftned 
part of the chairfof communication, <aoidd be affectecfiif 
any way by tin? passage (if tli$) electric fluid. - Among* 
^tlier odd popular notions? was thaf^of the pountry people 
who tliouglit that the humming* noise' marie by the wind 
in passing through the wires w^is caused by tho message* 
passing. Some believed ilu^couW tell when a train ‘w-fts 
coming by tbe ngise. In cme case, where a man’s house 
was injured by lightning in £he immediate vicinity of the 
line of telegraph, he conceived tie calamity attributable 
to its inftuence j but, *on Careful investigation, in con- 
junction witlf President direcjoi* it Satisfactorily appeared 
that the agency of the fine was exactly opposite to that 
supposed by the injured party, anti that, to the exteilt 
of the capacity of the wires as an electric conductor, it 
had 'alleviated and carried off the atmosphew chaj^e 
from the point of its explosion in theVicinity s ££ the • 
injured house. It w$? found difficult to persuade *^he 
country folks that parcels or missing f u*nbfellap# could 
• «*©t be forwarded by the wires. - • 

At Dover, an $ dividual presented hiinsel&at tie 
telegraph office one afternoon tolSW a effim of money, iftid 
desired the clerk to send thegmoAsy itself, in propria 
forma ? up to London by teleg/aph * to be forwarded to a 
certain bankers. The money was to take up a bill due 
that day, ar^d there was nc^ time to send it by train* 
He seftned perfectly Arjjrised^hat it cowld noW)e sent/ 
Af*£he terminus of the South-Eastern Railway Toolej^ 
Street, a servant in Uvery came «to flie officcj, heated and 
of breath’ frith a small parcel to be sent telegraph 
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toSi distant part of tlie country. It appears he had in- 
structions to send it by train ; but he arrived just too 
late^for the train, and, as it -was of consequence, he 
thought he should c get out of his dilorftena -and expedite 
matters by adopting this rC ours e. V 

* „ *> 
it. 

h c 

f : 

<L 

# * * 

THE FJRSI MARGIE STEAIf-BOAT. 

* • — 

e v . , 

It ys exactly fifty years since ‘Brunei steamed <?own the 
river Thames on a voyage k to Margate irf'a^vessel pro- 
polled b^ a double acting marine steafn-engine. 
Arrived at Margate^ the engineer looked out for 
accoipjnodation for the night. But this proved to be a 
difjicult matter. Tlie inhabitants were in arms against 
c the ipventor, Wiio threatened to , bring steam communi- 
cation tp their town, a feeling Vli'ich was not confined 
to the^perabns* connected with tlie r sailing packets, but 
1 was even extended to the shopkeepers and lodging- 
letters.* \>So blind were they to the future advantages of 
thsCt mode of co^lvoy^f ce, which has since given so 
great an impulse to*sea-coast watering places, that the 
landlords ofahotels where Brunei desired to stay for the 
night absolutely refused to provide him with a bed. 
Many years afterwards, whpn Brunei was in the Isle of 
Vianet laying out a plan^for a yail vajr 4o Ramsgate, he 
wrotp fi&m ^ Margate .to a friend <r“ To-day, * by iffen 
chance, I am ( at^the^ .York Hotel, sit was at this same 
hotel that, ffi 1814, I was refused a bed bfec&use fca^e 
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bj a steamer, and every one of .the comers iflet witljja 
very unfriendly reception.* If they knew at this ifroment 
that I (fame fc> carry off the cargoes of the steamer to 
Ramsgate, I migJt t probabl^ share the sjune'fate.” HacC 
ho lived longoij Brunei might have seen the town of 
Margate with two lines # of^raiWa/ connecting it wifth 
London, and with its immediate rival Ramsgate, ftnd 
assuredly no hotel-keeper in that neighbourhoa^ . would 
now deny that the engineer Knew their interests better 
flmn they themselves. It is pi casing* to think that this 
pioneer of steanf navigation lived to S£e the launch of 
the “ Great Britain” at Bi^stol^in 1843 — a stearaor^of 
3500 tons burden — in Whigli the screw-jfro^eller, which 
he had suggested in early#life, was for 'the first 

time applied to a vesscl^of latge burden. 


WATT’S E^RLY STRUG 

• ootto* 

• w m 

att’s first experiments in steam were undertaken 1 
when he was about^wenty years of age, and ijiile Tio 
was living in a little room wirfrW ihS precincts of the 
college at Glasgow, where he (JarnSfl. a bare subsistence 
by obtaining odd jobs as r/ mathematical# instrument 
maker. Driven out of the • city by the severe restric- 
tions of the Trade corporation, against workmen ^who 
had i»t served«ap £if)prentic<fi|hip to their craft, sois/ 
%icAds in the university had given him a refugp wheri* 
he could be allowed rihe pooi* privilege earning bread 
by # the^abour 6f his hanclsj A fe^ apotliecafrios’ phials, 
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tSkd tho instrument known as a Papin’s digester, wore 
at. fi^st his only tools. Neft lie obtained from the 
colLag© to repair a model of one of Newcomen’s engines 9 
♦which he eagerly studied ; but this so clumsy a con- 
trivance that the instrument maker regarded it merely as 
fine plaything qnd'indeed this crude machine had 
hitherto been* applied tp no purpose, as a mechanical 
pqjs»»ff*cept that of pumping >Yatcr from a few mines. 

in his own » account of his experiments at this 
time, said : — “ On6 Sunday afternoon I had gone to take, 
a walk in the GVeen of Glasgow, and* when about half 
wqy 'between tho Held’s House and'Arn’s Well, my 
thoughts having been naturally turned 60 the experi- 
ments *1 had been a 1 gaged in for savio*Rrheat in the 
cylinder, at that part of tlu\ ro(Al tho idea occurred to 
n?e, thaif,' hs* steam *.vas an elastic vapour, it would 
expand, and rush into a piciviously exhausted space ; 
and that^if I were to produce a vacuum in a separate 
vessel, and ope^; 'a communication between the steam in 
tho- cylinder and tho 4 exhauaic(£ vessel, such would be 
the cons'e^uenqe.r , 

H By much patience and industry Watt improved the 
boiler of this engine ; but liis ignorance of the principle 
ofjatent boat, amj wak.of experience in the* practice of 
mechanics, clogged ^isvrogress. No mechanics could 
then be found in Glasgow ^capable of making hif^ largo 
models ; igr.orant blacksmiths and tinmen being the 
only; hands available, Poor as ho was, Watt contrived 
hire % small workshop Si a b^k street? of th^ city, 
where he himself erected a working model with the^aid 
of his assigtan^ Joh^n Gardiner. r But while he was 
busied with his task his best mechanic djed, and Watt, 
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w^o said ^ this time that ho .was “ quite barren 
every other subject, his t/hole thoughts being *beni on 
this machine jp wrote to a Jfriend, “ My old white-iron gian’ 
is dead — an alm<jgjt^ irreparable loss.” It was oh the &t2C 
of January, 176^) — the same year in* which Arkwright 
obtained the patent for kis % spinhmg macline, that Watt 
iook out his patent A>r his «tpam, or a6 he called* it, 
fire-engine ; but his models were ill made ; his r sources 
were small ; his health and spirits continually breaking 
town under the cares and anxieties o£ Ins life. He was 
often near abandoning altogether his ingenious schemes. 
In I7G9, his spirit being ehibitierod by hearing *>fjein 
attempt to appropriate ^h^s inventions, hef wrote *to a 
friend:— I^havo resolved, unle^? these thifigfr that I 
have now. brought <£o sotne perfection reward mo for the 
time and money I have losfr on tUair*, if I oai>resist \t, 
to invent no more. Inde<Mj I am not near so capable as 
I onefe was ; I find that I arm not the«same person that I 
was four years ago, when I invented tb^Jire-engine, Slid, 
foresaw, even before tjjhade a m^del* almost evefy.gir- 
cumstance that has $iiice occurred. Ifvas 5.tthat time 
spurred on by the alluring hope of placing myscli* above^ 
want, -without beings obliged to iiave much dealing with 
mankind, t® whom* I have al\^vs hgen a chip? ^hc 
necessary experience was wai^lug^ in acquiring which • 
1 have met with many £isa-]r\pomtments. I must 
have sunk under the burthen of them if I ^ad hot been 
supported by the friendship of Dr. Koebuek. I have 
now Ijrough# the engme neat* g, -conclusion, yet I am* noj* 1 
in i|lea nearer thai rest ]* wish Cor than f was four yeafrs 
ago. However, I am resolved to do all I^an Ibo carrf 
on this business, and if it Tides r*ot thriTO.with me I 

./ 
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lay aside the burthen I cannot carry, (jf all thirds 
in life tliere is nothing more foolish than inventing” And 
on #*e 31st of January, 1770, he said : — “ T«*-day,"I enter 
into the thirty- fifth year of n?y life, ^u?d I think I have 
hardly done thirty-five pence worth pf good in the 
world; but I cannot Ijjeli^ ,Sucli was the desponding 
vieW taken by "this great .benefactdr of mankind of those 
labjajcfi. by which his native has since been rendered so 
famous. His subs(wpient' removal to Birmingham, and 
his partnership With *Mr. Boulton, opened a new and 
happier era -for the dreaming maker ^of instruments, 
who pow became a prafftical^maker of engines on a large 
scale*. The 1 ' Soho works speedily became famous 
all oves England. <Tet, ba 1780, Wati-encl Boulton 
were still out of pocket by his« inventions, and as late 
a§! 1783, 'when the farmer - was forty-seven years old, 
they ‘had reaped no profit. ■* But for an act passed in 
1775 to continue the rights of the patentees to thfc year 
1800, in considf^rion of the great utility of the inven- 
tjoUvTlie inventor mu3t have^bdpr entirely deprived of 

the reward of his labour. 

« 

* o 

' A ' 

MR. BOULTON, OF BIRMINGHAM. 

« 

i 

' {Jr. Boulton, the practical business-like partner of James 
Watt, though Entitled bsmselfi- to bi£h rank as an^in- 
•tantor, Sieves? forgot to acknowledge the transcendent 
merits of Jiiw partner. c The steam-engine b was ^in his 
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m^id the jride of the establishment over which JjJ 
ruled. Witn a curious forgetfulness of Ids’ illustrious 
partner^ origin, Boultoi^once said to Sir Walter Sqott, * 
in reply to some gejpark, “JThat is like the old saying—^ 
in every comer jf the world you will'find a Scot, a rat, 
and a Newcastle grindstone.” ^TJiou ought,” retorted 
Sir Walter, whose national rfegling could not tolerate 
even a joke atihe expense of his country, “ to have added 
— and a Brummagem buttan * “ Ah*’ replied Boulton, 
toused in his turn to a spirit of priderfn his birth-place, 

“ we make something better than buttons »in Birming- 
ham, Sir Walter;” and thci? addad in a tone of digpity, 
“We make Bieam-engific^” Boswell, the biographer 
of Dr. JoTmsoji, has left us an interesting aifecdote *of 
Boulton. . Boswellj"wh a despised trade, and who re- 
garded the writing of a preface to a commercial dic- 
tionary as a degradation' 1 erf the talents of his master, 
nevertheless condescended’ to visit the Soho works jn 
1776, there to inspect the new machiB^s of £iri felldW- 
countryman which ha^then jus# been completed! \ 
shall never forget,” ho says, “ Mr. Boidton’l expression 
me when surveying the works : 1 1 sell here, sir, what # 
all the world desiroc to have — JfowER.’ He had,” adds 
Boswell, “fibout 7t)0 people $vork* I ccadJmplaJpd 
him as an iron chieftain, and he Seemed to be a father • 
of inscribe.” Another interesting anecdote is told by 
Boswell in connection wit!} this visits irjjere’sting as # 
illustrating the character of Boulton. “One oi the 
men,’^ Bost^II Jells ys, “ cirqp to Boultpn, complaining* 1 
grievously of his landlord flk having distrained his 
gooda. ‘Yotr landlord is in^ the \rigjjt, I3mi£h,* ’ sai3 
BoultqiL; ‘bat Til tell you whaj — find ^ruu a friend 
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tjjho Trill ‘lay down one-half of your rent, p nd I’ll tyy 

•down ‘tlie other, and you shaft hare your goods again.' ” 
^oulton devised some remarkable improvements in 
Ithe machinery for coining, and attained to such rapidity 
and perfection of 4 execution that he v^as employed by 
idle Government to rp-c&n the whole copper money of 
thk kingdom. g Under his r superintendence several foreign 
governments established his system. It is said that 
Boulton’s senses wjere so ‘acute that, while sitting in his 
office at Soho, to fcoulcl defect, by a change in the sounh 
of the motion, the least derangement in the machinery 
of hj« vast establishment. 1 


.^loMrUAOITOABLE INVENTORS. 



Bbunel, ^as continually tormented with impracticable 
and ^ignorant inventors, who^solipted his attention for 
projects f^elpicn^ly of the most absurd kind. An Irish 
gentleman once submitted to lifm a design for a kind of 
1 hood fo$ a carriage, the* merit of wjiich was that in fine 
weathefio.was to han^ under the vehicle reydy for use, 
“Impossible,” excla^!ioli t Brunei, after a moment’s ex- 
amination; “such a ipass could never be stowed away 
in so small* a ppace.” “ffoyou think so?” said the 
Irish gentleman, not at all taken aback. “Ah! then 
' w*e trill soon get over that.i- The thing mi*3t be left at 
home in line weitther. Shan’t wan^! it*tfien, you Ipoyr." 
1 On another occasion his benevolent . feeling wa& 
appealed to, io give attehti&n to a new m^ans of sweep- 
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ing chimnejb, intended to obviate the necessity of th*j 
climbing boys, who were aft that time used for tl&> cruel- 
employment. • The plan Vas extremely simple : a broom ' 
was to be worked .from above, as well as from below/"* 
and thus every nook, whichever way it turned? was to 
be easily swept out. ******** • * 

“Excellent,” said*the gne^t engineer; “bub you 
liave not told me how tli£ rope is to be got to the top.*’ 
“Nothing more simple,” replied i^ie sanguine inyen- 
Ar. “ Of course, a boy will go up with il first.” 

Sometimes he was annoyed at finding that a kindly 
word, or a mere formal expression of politeness \\hich 
ho had used towards ^ shrike of these tormentors, *was 
consfcruod into* an approval of their -schemes, w hich were 
forthwith, announced as sanctioned by Brunei’s appro- 
bation. This occurred in the case -of a n$w «naachino*a 
“ criopyriie” or fire-ram,' Invented by a Mr. Collier. 
This gentleman not ^ only 1 put forth his indention as 
sanctioned by Brunei, but referred ' acquirers to the 
agent of the latter, fpjcciriify tc % tlio soundness his 
principle. Brunei wjis naturally indignant at this, and 
fe replied, “ Nothing is ihore preposterous thah the 
account which ha$ been published respecting t^is * 
engine, whkh, ifc is* added, conpjraesjio mQyh]Tiian one 
twentieth part of the fuel require 5 -^ for a steam engine , 
of th<^ like power. . . . Having Jbecn called on to 

witness its action and to give my aid > directing its 
power, I am enabled to state that the new engine, "Sup- 


posec^to possess a power ec|ual to twenty horses? has^V 
not, yet to my knhwfedgb mo/^d without the ’external • 
aid of two or|three men.”* 

^ * Baalish’s Memoir of 


Sir M. Brunei, *1^2. 
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“ . THE CORNISH MINERS AND THE ENGINE. 
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The first practical trial of Watt’s engjFqe took place in 
Cornwall. The se^ mid broken into some valuable 
copper mines' in that county, the news of which reached 
his partner, who at once determined to put the invention 
to the test, and wote to the° miners informing them of 
its success, and oV the means it afforded them of retriev- 
ing their disaster. The offer was sufficiently feasible 
to induce the Cornish •‘miners to undertake a journey to 
Birmingham, on purpose to inspect the nbw engine. Its 
power to extricate tlseip from the position of “ drowned 
out,” so terrible to the poor miliers in that part of Eng- 
land, was probable, but it whs costly — apparently an insu- 
perable difficulty. Boulton; with the shrewd sense of a 
business man, then proposed to tliQ miners to supply the 
capital himself^ff an arrangement to be allowed a roy- 
alty of one- third of frie value tho proved saving of 
coal (which is, dear in Cornwall), ls compared with the 
best of Newcomen’s engines. The offer was accept^?, 
and Watt himself being“tlie only man capable of checking 
tt»e operations of thp* ^machine of which he was the 
inventor, repaired t/‘ Coiiiwall to superintend the work. 
The superstitions Coraish ^ people looked with a^ort of 
vague terront'^pon this monster workman, who toiled night 
and day to*deliver them from the terrible inundation. 
vTlie hoise ffad sort offfascination jjbr tlysm^and, Qf Watt 
humorously said in a letter to his partner, “ (he people 
seemed* to tfe qp 171 ore taken with, mode^i merit in an 
engine than In a ma^’ 1 "Whether believers or ^ot, the 
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velocity, violence, magnitude, and horriblo ioise, ar 
Watt said ofrhe engine, loig continued to give unhsuai 
satisfaction. Having on\ne or two occasions trimmed 
the engine to end strokes«gently and make less noise,"" 
lie found that tl^ef chief of the miners could not rest unless 
the machine worked more fjir^uslJ', $nd thennventor was~ 
at length content to leave the matter to the* engine-man. 
Even here, Watt’s inventive faculties did not Bleep. He 
devised a sort of meter to ascertain the saving effected, . 
wfrich marked the number of strokes, aifd being enclosed 
in a box conld not be tampered with. * The ^saving of 
coal was soon found to be near\y three-fourths of-+bc 

c 

quantity used with Newcomen’s engine, 6r equal to a 
saving on the jCJhace water engine, of £7,200 a year. " The 
success of Watt’s inVenti6n was now proved, and orders 
9 for yie new “ fire pngine ” socto reached Sober.- * 


THE DUKE 1KND* THE INVENTOR., \ 



The propensity of military men$ even of the J^gheft 
genius, to cling to the ideas and -iNhion.* in wnish thejr 
have befen educated, was never exemplified than 

by a cotrespondence which togk pldce & mic jiears since 
between the late Duke of Wellington and i»Ir, Wright, 
the inventor of certain improvements in percussion caps. 
In 182§, percussbq. fir^-a^ns had alreadyjalmost super- 
^aded the eld fbfct look ; but thei^fe were still som§ prac- „ 
tical objection! to the innovation vAicb were readily 
taken advantage of by thg .old-fash ‘one d shot® of that 
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«S&ay. The disadvantage of the detonating powder tj eu 
"1S'^a6 was that it quickly rutted the lock cl tlie barrel, 
that it was affected by damp, /and that tire charcoal in 
"the gunpowder occasioned tba accumulation of dirt. In 
that yfcar Mr. Wright, who was an ardent sportsman as 
'well as an escelle&ji eqeinist, was led^to turn to prac- 
tical account' some experimentfe he had made with 
fulminating mercury as far back as the year 1805, soon 
.after its discovery, He primed some caps with a prepn- 
ration of this powerful detonator mixed with a solution 
of benzoTfl, 0 as h protection against damp, and quickly 
fpufcd by experiment that fhe idea was valuable. After 
many trials he wrote to th$. Duke of Wellington point- 
ing dht the advantages ( of the new substance, as being 
free from damp, producing no rust, and being safer than 
the old* preparation,* In the same letter Mr. Wright 
suggested the application of- the principle of percussion 
to ship s’ 4 guns. Tiieu duke’s i'cply was as follows The 
Duke of Wellington presents his compliments to Mr. 
^Wright* and has th6 honour to. inform him, that the 
application office by ^percussion tp na^al ordnance has 
been considered by various' committees of officers of the 
Navy, tmd of the Arthlery, each which has 'decided 
fegainsWt*’in evry fojwh. There are strong objections 
to the use of the coffer Scap, mentioned by Mr. Wright, 
which Mr. , W rigrVir nos not taken into consideration.’ 1 

% The vak.*/of Mr. Wright’s invention is now placed 
beyond dofcbt. In 1823, he published a full account of 
■ its propefts, ''^nd its J superiority was sotn afterwards 
4 generally admitted ; bu& although* sufcsec^iently adopted 
by GovenAnept jt never received aim otter official 
recogni ti on ^ than is, contained in the abpvp letter. “ J 
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* believe,” sa$s Dr. Wright, the sot* 
the only buliness transacuon which ever arose! 
the invention Was an expenditure of money in 
some attempts to prate aA&patenfc the diseove 
late Lord Dunflonald, better known by the 
Cochrane, under which be gained his dashing^ 
victories, wrpte, after reading the correspondence 
alluded to:— 

Sib, — I thank you for vour very ini 
ribte, showing how the greatest characters may be led 
to acquiesoe in wrong conclusions (from meat® indo- 
lence) by trusting to ignorant, jealous, or in^re^^d 
officials. I shall preserve your valued communication as 
a testimonial^ the fact, how difficult it is for merit to 
obtain a fair hearing. — I am, Sir, your obedient servant, 
# * “DlNnjjfeD.’' ‘ 

Dr. Wright remarks tha. there is a great WSerence 
between the style of these letters , hut it mu«x not be 
forgotten that the latter was written after the superiority 
of the percussion principle had been hilly dem»gatrate'\ 



THE EAE TEUM* "T. 
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The best kind of ear-. trumpet, that useful inv^ttfc:* to 
which the deaf owe so much was devised bvTft\ A T *nott,* 
the WSll-know* acen'lfic Dr^ r»ott was tra- 

** ** *»’' way at night, 4 a Hi MgjjRtfe 
carriage bein <• acciuentally left op*n, 
infljimiic\tio3f joi the throat, which,* spreading upward 


g the «ense /of hearing, 
upon a mans pf Relieving himlelf in some 
from ibis troublesonp affliction^ he Observed 
sons whose hearing* id good, involuntarily 
concave £and to the ear when gaining to catch 
sound. Sinking, Ipw nsefhl, this assistance 
d rejecting that ifiany animals are ^endowed fiy 
ith tlje power of turning the ears in the direc- 
ly soqnd, Jie procured two small wooden cups, 
and |||gm tg thenf by a pieo^of wire, made an apparatifb 
Id be*!adjusted the ears pretty nearly as a 
pectacles are fitted to the eyes. The result was 
y, and he discovered* iprther that, when pres- 
sing these cups forward .by the hands agaipst the backs 
of or keeping them so forwrfrd by a band croBS- 

ing y Mfe tft,* the utfefoj “effect was .increased. Jhe 
weU’k||Bti fo^m of ear-t’«U!^pet, consisting of a long, 
wiih # %*t£Jc£all thimp§t opening, which the 
MM person jfolds near the month of the speaker, is 
^•tnor^Wjgerful cdhdhctor of sdnnd; but all these con- 
iriya^^E'e sp inconvenient asto ke frequently rejected. 
It is tomAniott’s happy 'observation of the habitsgof 
mtm &|^fenini&ls thaf the deaf ure indebted for an 
mkuzr^pWhiola car* 3 ^ worn at alf times Without any 
more tumble or amfo^^e than is given by a pair of 
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ABftAHAM^DABBt AN® ME SHEPHERD- BOT SECB^T 
CASTING THE IBON POT. * 

' ■ Vl__ . • 


as every one knows, fbr manufacturing^ purpo&jgf by re- 
melting it and pourim^di into moulds of any^|uired 
%hape, this being the bffiiness of the irOnfounder. Simple 
as this appears, *the use offcast-iron is only of modern 
date compared with that of its purer rival. It mayjae 
obscurely traoed to thS fifteenth century, if not earlier, 
but the process of casting was.be^et with mffia mflk eciia- 
nical difficulties, wJiich svero*not thoroughly va ffiu ished 
till about 1 700, , when Abraham «Dayby, an igplhgeht 
mechanic, who had brought some Dutch workman to 
establish a brass-foundry at B&w h ooi jieived^that Cast- 
iron might be substituted for brass, and prevailed u^on 
his workmen to mqfoi the experiment, bnt \ith<vit # 
success, until a happy incident 6ccurrrwi # in. connection 
with, which Dr. Percy, *in *his great work ODu “ ]&etal- , 
lurgy,” relates an# inter esting\anecdote. About tibia 
period, a Welsh sSepherd-boyj nam esU-Jefc® Jhouie^ 
succeeded in rescuing a flock &f hio master’s jJgjjep from 
a sno\j-drift, and later in the spytf%>of year, 

during heavy rain and the* melting of the ^jgQOw, he 
swam a river fa fetch home a herd of 
Thesj he collec^d and^dro^ tibutor^ - 




presented Him vrith four of the sheep which fie 
‘“‘^SSTlffived. He sold their w8ot in order buy better 
clothing for himself, and afterwards di^osea of the 
*-• sheep, so that <he might ol^fein moz?dy to travel to 
Bristol and s^ek his fortune. Afraid 6£ being piessed 
ft>ra soldier iftfound 0 irt Bristol out ofjtplaoe, as it was 
then time of the Dsikfc of Marlborough's wa*B, he 
reque^|d his roaster tu recommend him as an apprentice 
£o arretetive, wjio was ^ono of the partners of the cele- 
brated Abraham Darby of the Baptist Mills. The bo^ 
was accordingly 5- sent intc^ the brass Hvorks until he 
shored procure employment. As he was looking on 
dijring the trials of the Dricli woikmen to cast iron, 
he sai&#io Abraham Barby that he thought he saw how 
they b$4 missed it He begged to loe allowed to try, 
and he ttnei. * Abralialn Drfrbj remampd alone in the 
workshop the same nighb^for tho purpose. Before 
morning <they h/id an iron pot. The boy Tiiomas 
entered into an agreement to serve Abraham Darby and 
Jk«ep the s§crd. He was enticed by the offer of double 
wag^g 1 6 leaver his master, but *ho continued nobly 
faithful, and afterwards showed his fidelity t© his 
master's^ widow and chaldron in their e\il days From 
m 1£Q9 tks family of Thomas were *confidentL! 

and nm^yaluod agents tojtjie descendants of Abraham 
Darby, ^Tqj* mor*> than one hundred years af^er the 
nightjjpL^ghioh Thomas and his master made their suc- 
cessful experiment of producing an iron casting in a 

4 
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THE WATCHMAKER, AND HI3 FBlEXft- 
BBJ5GHTET. 
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The notion that rivals in aft^are x^jcessarily antagonistic^ 
iri"Teeling, was nlver •more Completely falsified than* in 
the cose of the celebrate^ English watchmaker Arnold, 
and his friend M. Brcgu^t — bbth famous in the annals 9 
of horology for their nsefu.1 inventions* A watch made 
by Breguet felldnto the hands of Arnold, who examined 
it with delight and astonishmertf;. The perfection pf 
the work, and the sinfjplicjty of the mechanism tilled 
him with* admiration ; for as yet JJnglish watchmakers 
had not been' accustomed to Esteem the labours of their 
foreign brethren. Arnold knew nothing of the maker 
but* the name on the watch, and. where he also read the 
word v Paris j n but with an dnihusiasm for his art he 
determined to set out for France immediately to m&ke 
Breguet ’s acquaintance A reived* 1#n Paris, he obtained # 
an interview, and a strong friendship ingnediately arose 
between tbc two watchmakers. As a proof of his love 
an 5. esteem for Arnqjd, Broguot^esired him to take his 
gnu to England, anti instruct hilh in ^Arnold 

was the inventor of those improvements known as the • 
compensation pendulum, the ' compensation escapement 
and balance, and many othej improvements in watches 
and other timekeepers, especially chronoiSeters,' for ( 
which he received several ptemii^ns from^th© 9tftu-Cl*of » 
Longitude. H^wRs^lso* the author of* sey^r^l tracts, 
'lilustrativfe of the principles of his^art. f Kis wffe *was 
a remarkable person, and is jfciidf to have reiM<jred great 




"" soS^ohn Roger Arnold, was'alpo a man ofysonrfierable 
ingqpuity, and was the inventor, among otiher things, of' 
an expansion balance for cb^bnometer^: In the Patent 
Museum, at South Kensington, is an interesting paint- 
ing in oil, of a family* group, .representing Mr. Arnold 
anU his wife ‘seated, w^tl/ their Bon standing between 


them, and listening to his father who is explaining the 
„ construction of a r chronometer which he holds in his 


hand. * 4 

Breguet-wad perhaps eyen more cininent as an in- 
ventor and practical watchmaker. Though not a 
Frenchman by birth, Bregnet l had descended from one 
of thb numerous Flinch Protestant families who were 
compelled to fly from France, £>y the Edict pf Nantes, 
tfe wasiioim at Neirfchatel, in Switzerland, and began 
life as a simple workman^' fact which he never forgot; 
for it is^said Ui&t^jprhen lib became eminent, he was 
always a firm friend to young men of his own trade, and 
was enabled to assist many of Jbhcm, from *the warm 
interest L w.hicji' he took in their * welfare. At school, 

, Br^guet had appeared remarkable only for duta^ss ; 

and there seems no dc|ibt that he < gave to his masters 
«Jihe in^ve^loa&athat hi was deficient in intellect. IkS 
father-in-law, who wag.^ watchmaker, undertook to 
teach him c< that arty but Breguet showed at first no 
interesLin it. It was n])t until the father-in-law, in 


despair, Md sent him to a watchmaker at Versailles, 
that to r 'apply hinlself seriously tS the s^ady of 

^the mechanisnf of watohes. Hisfca/pprefiticeship ended, 
the' rnaster^e^presged himself wqII satisfied' with the 
industry w aiid perseverance of the youtfg, Swiss work- 
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irfm ibut Breguet only replied, “ Master, £ have % 
favouilto beg of you. T^)u have praised my ificfoatry, 
but I Kiow^tbat, at IcaVfc in the early part of my career' 
^^lere, I did not employ my time to the best of ilfy - 
ability. It will^e a satismction to %ne to be allowed 
to work three months mort) under you, -without wages.” 
Titis request established a warm mend ship between^the 
master and*the apprentice. The death of his father and 
mother about this time ^compelled Breguet to labour 
for the support of his sister; blit he nevertheless found 
time to attend #fche course # of lecturer on mathematics, 
delivered by the Abbe Mari j, at tjio College de Mazarin, 
and to obtain. a knowledge which he considered ftidTs- 
pcnsable*lo the perfection of his art. When 4he Frenbli 
Revolution began** Breguet# had ^already founded the 
manufactory which afterwards produced j$o many 
mi fable specimehs of watchmaking. *it is a melaneholy 
fact that this first establishing^ was # destroyed by the 
revolutionary mob, whilo Breguet himself com- 
pelled to fly from the country with liis son, and fo re- 
main abroad two yeaft, during which time lip -was in- ‘ 
debted to the assistance of friends for* the meaiSs* of 
coiTEmuing the exercise of liif* profession. E£appijy, ' 
JigltfiT days arrived f the revolution at an end,* Breguet 
returned to his adopted country, and opened a new # 
manufactory, where he grew°in l reputation, and became 
more fflhd more prosperous, Uidil his death in # 1823. An 
eloquent French writer, in commenting on*!rfi f eguet’s f 
labours, observes, “Breguet brought, all *jaart^uof Jais M 
# art tS perfection »!Nrpthing cah be mo^e delicate, nor 
-more ingenious, than his detached escapement. . Hef 

invented also an escapement callSfi'^Naturil, in which 

• » • 
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U° oil ifr necessary, and in the mechanism of nvhi^li 
tho^p, id no spring. Another still bettor and fifier in- 
vention of Breguet is that of the duplex ^ 36 Cf£pement,v 
which. also dispenses with ^lie necessity for oil. Por- 
table marine watthes or chronometers .may without in. 1 - 
jiiry experience any change* of position, except that 
caused by the rolliifg of k. vessel. Ifreguet conceited 
the idea of enclosing the whole mechanism of the 
escapement and the spring in a cylinder, which per- 
forms a complete^ revolution every two minutes. i 

“Breguqt aho discovered a method of preserving 
the regularity of his chronometers, even in case of their 
being struck or experiencing «a fall to the ground. 
SUch is tLo effect of his parachute. An English ob- 
server, General Brisbane, possessing 1 .one of these chro- 
nometers* subjected i^ to great trials by constantly wear- 
ing it on horseback ; and during several long voyages, 
in sixteen months flip- greatest variation was only a 
second affd a half, that is to say, fho 57-600th part of a 
diurfial revolution. ‘ » , 

r * , < * ► m 

“At,tno time when BrogueV obtained this great 
result, adds Si. Charles Dupiri, the writer referred to, 
the English parliameijri, with British generosity, Bad 
offered d i^^grd of two hundred r and fifty thm ig q n d 
francs to the artist who would make a chronometer for 
ships, the daily variatioh bf which should not exceed 
two secondh. No one had gained this prize wliAn Bre- 
guet GSoefeded this limit, as above stated.* * 
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THE INVENTOR AITD THE PIRATES. * 

^ ; • • 

* *>*** 

Thb chief announce to wllch Watt was -subjected after 
his steam-engin^ had begun to v attract attention arose 
fidm the attempj of dishon^gt pcifcons ta pirate hisk in- 
vention, ariU thus to rob him of the fruit of his lifetime 
of toil and trouble. Watt had found that the best way 
*)f obtaining continuous* moiion by the crank.*** 
“Not,” Watt ^ys, “iu its/ simple forp an original in- 
vention.” And he adds ihodestly, “the true inventor 
of tho crank Rotative nation was the maji, who urrfortu- 
nately If as not been 'deified, who first contrived the 
common foot lathy. TJie apply ii^ it to the engine was 
merely taking a knife to cut cheese which ^had b^n 
mhde to cut bread.” > * 

It happened that, while Watt and his partner Boulton 
were constructing Inodels for their trank *§fc Sol^o^ a 
number of their workmen were, one Saturday evening 
drinking their ale Ik* a *poor" public-house* called the 
“ Waggon and Horses,^ in, the village* <3f Hands^orth, 
nearby. The nature of the jnodels preparing at the 
yrorlr a W as a secret^ which the $nen wero expected not to 
divulge ; but as tho drink passed rounfef, they became 
talkative, and one of them named Cartwright — a man who 
was Afterwards hanged — b^gan t*o talk botifetfujly of his 
master’s design ; probably tfrged on by a strange* amongfr 
the company, who, though^n a workman^dregs, igight^ 
easTiy have bCen detected £P5 feelonging to a superior 
class, fl-’he man sat in a corner, and as soqp. fis the 
workmen began to* talk frgely, became IsSgnt and atten- 
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Jive, not only to every word of the conversation, tent j)o 
a rqjiglt sketch which Watt’s, workman, finding A piece 
of chalk at hand, proceeded to make on tji^* table. No-* 
sooner had they gone than the assumed workman started 
for Birmingham, and took post horses dor London/* A 
few days latetf, WattV. crank? motion was registered in 
the/? patent office by /rmanynamed Wa^borough. Wtett 
was extremely angry at the trick which had been played 
him, and averred that Wasborough had stolen the in- 
vention from liim^by the •most infamous means ; but liis: 
inventive gepius r helped hifii to defeat t»he fraud. In a 
few weeks ho devised f his Well-known “ sun and planet 
moti6n.” This was unfortunately not tjie only occa- 
sion oi^wlscli the great inventor had suffered Vrom the 
roguery of plagiarist When f a yqung man, in liis 
little mathematical instrument shop in Glasgow, a pros- 
perous London maker had impudently appropriated his 
drawing machine. r Another plagiarist had coolly appro- 
priated hfk micrometer. His crank had now been lost 
to him through the ' idle talking of one of .his own 
inen. His 1 property in the condensing engine itself, 
whiclh had cofc£ him twenty ' years of anxiety and 
labour, was threatened.# The •Cornish minors, w^iose 
industry bad been so enormously benefited by it, 
t whom Watt claimed only one-third of the money that he 
undertook to save them, made artful excuses for evading 
the fulfilmorfi} of their engagement. “We have befcn so 
^ beset with plagiaries,” he wrote to a friend, “ that, if I 
Jhadjjot &.vej£ gogd memory of my doing it, their im- 
„ pudent assertions would dead cnc # to'd6ubt whether I 
W&s the .author of any improvement oil the steam-engine, * 
and the ill-will Sf thfosfc wte h,ave most essenjbially served, 
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wlfcth&f such improvements have not been highly preju- 
dicial w the commonwealth !” • - 

Though nT^att and his partner succeeded in their 
lawsuits, they Werp nearly rjuned by the expense of liti- 
gaticfti. Duringjhe last four years of their patent alone, 
these expenses amounted tb between live and six thou- m 
sanfl pounds. After one ofvtheso^Vcxaticfus trials, I 
remained,” says Watt, tc nearly as much depressed as if 
we had lost it. The stimulus *to action was gone, and 
b*t for the attentions of my friends I fan some risk of 
falling into stupidity.” Even after he had retired with 
a very moderate fortune, that lie flight enjoy the quiet 
for which alone, ho was fttted^ lie spoke of himself a? in- 
capable of any further efforts, ascribing his piostisitiofl 
to the vexation he had endured f^r many years from, 
this harassing lawsuit. . # ... * 


A QUIgK DECISJCfN. 

* r*®; * 

T iufT^er Brunei was habitually absent in society ; but 
no was more reiftarkable fc^* presence of mind in 
an emergency. Numerous instances are recorded of 
this latter quality, but none more striking than that «f 
his adventure while in the aft of inspecting the Bir- 
mingham It ail way. Suddenly in a confined part cf the 
road a train yas seen apprq^chin^ from ei^er $nd . 
1Ee liifc, and at s^speed which ifc was dii^cult to calcu- 
late. The ^spectators* were horrified ; there was net .an « 
instant to be lost j bui an instant W.ffecedfo % the expe- 
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Jjrienced engineer to determine the safest ooursot untter 
th& ciVcnmstances. Withojit attempting to cross the 
road, which would have been almost certqdA destruction, 
he at once took his position exactly midway between tho 
Up and down liras, and drawing the ' skirts of hi» coat 
m close around^ him. allowed the two trains to sweep past 
him; when, to the^reat relief of thqise who witneteed 
the exciting scene, he' was found standing untouched 
upon the road. Without the engineer’s experience 
which enabled him to form so rapid a decision, there 
can bo no douht that he mNist havo peuialied. 

•» 


BLUNDERS OE THE TELEGRAPHERS. 
4 **. ♦ 


•Before Vne telegraph operators became so expert as at 
present, ludicrous blunders wore of frequent .occurrence 
from the' necessary ambiguity n£ transmitting one letter 
at time. 'An American., manager of a telegraph com- 
pany ^gives an instance as of recent occurrence npdii the 
line betwe en Bo ston ai^d New fork. A gentl ema nu j&ent 
a despatch requesting jjarties in New York to forward 
dfcmple forks by express. When the message was deli- 
vered -it rfead thus, Forward sample for K. S. 1 
- The parties wlio received it replied by asking what 


■ samples 3£J3. panted P *. . 

Of course ^he gentldman eamjj t& the office an\i com- 
plained that the despatch had been transmitted incor- 
rectly, and, tfie opefln&r promised to rejjpat it. Accord- 
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ing|y ho telegraphed the New York operator that the J 

despatch should have read, forward sample forks * lie 

New York operator, having read it wrong in the first 

instance, could not decipher it differently now. He 

replied that he djS. read it, ^Sample for *K< S., and so 

delivered it. • • 

* • • • 1 

*But,” returned the Boston operator, “d did not s*y 

for K. S. buf f-o-r-k-e !” 

“ What a stupid that fellow is in Boston!” exclaimed 
the New York operator. “ He says &£ didn’t say for 
K. S., but for K # S.” • . . 

The Boston operator trieci for^ an hour to make the 
New York opeiyitor read it forks, but not succeeding* 
ho wrote \lie despatch upon a slip of paper* and for- 
warded it by in ail.* and it »cmaffied a standing joke # 
upon tho line for many months afterwards. , . » 


THE LAST D^ r S £F WATT 

When Watt was hj hi^seveuty*- fifth year, and long 
afte iTe had retired from business, he wnft oonsi Jted as 
to a means of conveying Water from a peninsula across 
the rivgr Clyde to engines at Dalnwmock, a ^problem of 
great difficulty, and which baffled the scientific skill of 
any other engineers that the W ater Company had been 
mtkle ip discofer.^ Watt, whft was, abo\*p ali^thinlgs uis : 
tressed by tho fear ofohis mental faculties deserting him 
in old agejand who had mastered th^ Gerjpwm laif^uage, 
when an old«n%ra to test his*memory, was rfbt sorry for 
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; an opportunity of once more taxing his inventive fatui- 
ties. * The plan which he f suggested was extremely 
ingenious and altogether novel. The fltief difficulty 
was to adapt the pipes to *he irregular bed of the river. 
The peculiar formation ofHhe tail of® a lobster at # once 
suggested to “the wonderful l 0ld man the solution of tho 
prt)blem. Taking *Chis for his fnodq3, he forwarded a 
plan of a tube articulated in this peculiar manner : a 
sketch was executed, thO pipes laid down, and the great 
inventor had tl>e satisfaction of hearing that his idea 
liad proved perfectly successful. Airing other things 
devised by Watt in f*he leisure moments of his grander 
schemes were an arithmetical machine, a spiral oar for 
the prop u 1 si on of ships, a steam carriage for use on com- 
mon roads, a machine for copying ldtters, an instrument 
fbr measuring tho specific, gravity of fluids, a regulator 
lamp, a plan for warming buildings by steam, and a 
machine for drying linen. To economize labour, or 
save annoyance to the book-keeper in his country house, 
the bailor in liis sliifvthe traveller on tho liighway, the 
clerk at, Lis desk, the chemist in his laboratory, tho 
student by liis lamp, or even the poor laundress ^u her 
daily p'ork were equally the object^ of his busy mind. 

“ I r&in emb er.” sa ytf a lady who knew 1pm wrifo^^a 
celebrated Swedish artist having been instructed by him 
that rats’ whiskers^ make the most pliant painting- 
brushes ; ladies would appeal to him on the best means 
of devising grates, curing smoking chimneys, warming 
their hwisoafanc) obtaining fast colours, vl can speal^ 
from experience of liis A Reaching , note how to make a 
Vluloimer anc^improve a JewVliavp.” The same lady 
has given vn an interesting sketch of T^att’s personal 
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appearance. “He was,” she says, “one of fhe most 
complete specimens of % the melancholic temperament. 
Iiis head wsfe generally bent forward, or leaning on his 
band in meditatiop, his shoi4ders stooping and his chest 
falliri^ in, his lijrfbs lank ana unmusciflar, and his com- 
plexion sallow. His utterance w rf as.slow and unimpas- < 
sioned," dec|> mb Iot? in tone^ w^Eli a bt'oad Scotflsh 
accent; his manners goptle, Biodest, and unassuming. 
In a company where he w&s not known, unless spoken 
if), he might have tranquilly passed the whole time in 
pursuing his o^fn meditations. When he* entered a 
room, men of letters, men of science, nay, military men, 
artists, ladies,* even djttle children thronged arounS 
him.* 9 . • • * 

The la^t of all 4iis imventions^vas his machine fo» 
taking reduced copies of • busts and statues. J£t 
Steathfield, in Staffordshire, wliithor fie had retired, lie 
had a Small workshop adjoining his bud room. Here he 
spent usually the greater part of tlie Jay, attired in & 
woollen suit, a leatli^ji ^pronyjbad a rustic hat-^tlje 
same which lie had w^>rn when a humbly workman forty 
vearq*hefore. He succeeded" so well with his machines 
as to produce specimens jff his sculpture chiefly in the 
shtfp^Tff bu^ts, which lie districted amongL Ins friends, 
describing them as “the productions of a young artist 
just entering his eiglity-third year.^ It was upon this 
machine that Watt was engaged, working contentedly 
at his “likeness lathe,” as he termed it, 'when death put 
atfbeiyi to hif busy career, dhd ilje un^Jnishted machine 
was left, standing a tfuching ipgmorial of his departure. 


iy of Mrs. SolJjjimelpeu^m^, 


* • 
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THB SECRET OP MATTFG DOLLS’ EYES. , 



How a Birmingham maimmcturer leaftpt the secret of 
making dolle’ eye a,** and how Birmingham came to be 
extensively engagea m jnaking these ftpparpntly trifling 
but really important little articles was amusingly ex- 
plained by Mr. Pstler, of ihat city, some years ago 
before a committee of th^ House of Commons : — 
respectable- looking man yi the city, r< feays Mr. Ostler, 
‘‘ asked me if I coulcl supply him with dolls’ eyes, and 
I was foolish enough to feed half offended ; I thought it 
<terogatoj*j r to my dignr'ty, as a manufacturer, to make 
•dolls’ eyes. He took me into a room quite as wide, 
fliid, perhaps, twice «tho length of this committee rpom, 
and* we had just room to walk between stacks, from 
the flooj’ to the * ceiling, of park: of dolls, ffe said, 
* These are only the legs and arms; the trunks are 
below.’ J3ut I saw^cuough to, convince me that he 
waited -me make a great many eyes, and as the 
article appoarod quite in my own line of business^, «aid 
I.woujd take an order by way of < experiment ; and -he 
showed me aa^ral specimens. I copied the- ordeTT^-fle 
ordered various quantities, and of various Bizes and 
qualities. ^On returning to my hotel, I found tjiat the 
order amounted to upwarefte of £500. I went into the 
country and endeavoured to make them ; I had some of 
the motet irigenicus glass-toty makers in t th$ kingdom ^ 
mv service ; but when ^showed ii to them, they Bhook 
their *heads,*^md ?aid they had dften seen the article 
bofore, buff could not make it. I engaged them by 
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presents to use their best exertions; but after* trying 
and wasting a great de*al f>f time for three cr # four 
weeks, I was fcbiiged to relinquish the attempt. Soon 
afterwards I engaged in another branch of business 
(chandelier furnifilre), and t&ok no mdre notice of it. 
About eighteen months ago 1 £ esunjed the trinket trade, 
and then d&ermified *to think of tEe dolft* eyes ; add 
about eight months sin(;o I accidentally^ met with a 
poor fellow who had impoverished himself by drinking, 
adit who was dying in a consumption, in«, state of gi;eat 
want. I showed* him ten sovereigns, and he said he 
would instruct me in the process. , He was in such a 
state that he could not^bear* the effluvia* of his oVn 
lamp ; but though I was conversant with thif manual* 
part of thcjb\isiness,*and k related Xp things I was daily* 
in the habit of seeing, 1 felt I could ^lo nothing from his* 
description (I mention this to show how difficult if is 
to convSy, by description, tl/e mode of-* working). Hej 
took me into his garret, where the poor fellow had* 
economized to such a chores, tha^Jic actually gsed 
entrails and fat of pciultry from Leaden^ all market^ to 
sav^p’M® (the price of the article having been lately 
so much reduced b^j corjrpetitioib at home). 1^ an 
install t,*befo»o I had seen him ijiake three,,. I felt m com- 
petent to make a gross.” 

Mr. Ostler afterwards became ajarge manufacturer 
of these articles. 
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1’HE “SPINNING JENiyY” AND THE “MULE.” 

* 

'James HargreAyes, -who \ias been called “one«of the 
martyrs of r scientific industry,” invented the spinning 
yfcnny in 1767, a fTibst original ‘device, differing widely 
from the water frame of Arkwright. it was while 
working as a poor weaver in a factory near Blackburn, 
that he first - qonceived his idea of making a machine 
which would ,spin more threads than one at a time. 
But no sooner had Jie completed it than the persecution 
r of nis fellow-workmen compelled him t& leave his native 
'place. Fortunately, some of liis jennies, which he had 
„ sold, escaped the fhry of tin? inoV *, the importance of 
•the invention was % demonstrated, and its use rapidly 
extended. It was on one of these machines, only two 
years after thei% invention*. tliat Samuel Crompton, then 
* a*youtfi 4 of sixteen, spun with eight spindles the yam 
Which he afterwardgwove ui^o quilting. The history 
of Crompton's invention is f still more romantic. 
Strongly interested in the bbautiful devices fey .saving 
\aboyr, which he had? daily glider his eye, the young 
man's ihindJAirned constantly to ?lie idea (jf stiltfurther 
improvements ; and it was in 1774, when twenty-one 
years of age, that lif made the first step towards putting 
these notions in practice by constructing a new spinning 
machine, which was finally known as the “ mule,” it 
being a kiad o£ cross between Arkwrights machine ^nd 
Hargreaves jqnny. It^yas At fipt* called the “ muslin 
wheel,” an^ the “Hall i’ th’ WJood wheel, V from the 
house in *which Cromptqn lived, and jjx* which he in- 
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vented it. Never did a poor cotton- spinner inhabit & 
more romantic dwelling. t It was a noble old mansion, 
with many ^afcles and twined chimneys, and ornament 
tal woodwork lq£ into the (Vternal plaster. This rather 
dilapidated hoy5e had been the residence of an old 
wealthy Lancashire family* and »wtien Crompton lived# 
there in hig childhood, was surrounded by ancient oaks 
standing in a beautiful landscape. Iu £ corner of this 
poetical home Crompton lived. It epst him five years . 
to perfect his idea of the nyjje, working in secret, and 
without sympathy or aid, ynd generally hi the night 
time when his day’s labour at weaving was done. ^Ttys 
midnight work, the strange winds occasionally heard in 
the largo upper room of the he use, and the fights seen 
glimmering through tht old lattice-framed casements, 
far jnto the night, spread tilt rumour that the "bid man- 
sion was haunted ; but when it became known that tho 
cause *of all this wastffclie young weaver; who work- 
ing with bits of wood and iron, they pointec? at 
Crompton as he wci^^long a~^4hc “ conjurer.” His 
machine exhausted every penny he coul spare* from his 
scanty warnings ; and to help him in getting tools he 
had to hire himself, wif r 7 l a violih, on which Jio *taught 
himself tc» play tolerably 'vqell, to perform in the 
orchestra at the Bolton theatre, whore ho received 
eighteen pence a night. • t 

The old trouble of invents — machinery riots — soon 
came to teach him the danger of attempting to benefit 
Hows ingenious d<&iqps for shortening labour. * 
The cry every where jwas “Mem; not machines !” and ihy 
terror of - this movement reachedj^ho poor^weaver in his 
lonely dwelling. He Tva* compelled to ..take liis 
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%nachme 'to pieces and hide it in a garret near the old 
hall. It was not until some dme after this storm had 
blown over that he ventured to bring oftt l the pieces, 
and fit them together again /but from $iat time its suc- 
cess was established, and ho began to reifep the profits of 
•his ingenuity*. Misfortune, however, in some shape, 
always purBueil him. Every one succen&ed fetter with 
Crompton’s mule than Crompton himself. Robert Peel 
* «.made mules in liis pwn factory* and entered into competi- 
tion with the inv&itor ; bu^ it is stated he offered Cromp- 0 
ton a place t)f tftist in his f c3tablislimeht, and even a 
partnership, which tlnr pride and independence of the 
latter led him tb refuse. Mr* Dale?.' of Lanatk, turned the 
mules With Vater, and increased their power greatly. Ark- 
wright used them in his manufrfetorids, and doubled his 
wealth, ldaving a colossal fortune to his children, put 
Crompton lived at Oldham in comparative poverty ; yet 
the county owed # liim much.' * 

Ija 1812, when Government assigned him fivo thou- 
sand pounds, as a national levft/d, the duty paid by 
cotton, imported to be spun on hie machines, came to 
more jhan one thousand^ pounds a working day, ** 


THE OKIGINAL SOWING MACHINE. 

■ 


^ 

1 ^ ‘ . 4 *• ' C - **** 

i' t* • 

fc*»-!:he^ycar 1841, Elias* Howe, a Native of Cambridge 
Port, MassaclPusettS, frst conceived the idea of con- 
structings really practical^ sewing madfine. I know 
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of no higher example of patient industry ahd perseve- 
rance, indeed, I may' sly, of devotedness to science 
(says Mr, Xl&cander, to w\ose interesting paper recently 

read before the Society of Jfrts we are indebted for these 
r • J . 9 * 

particulars), than that displayed by Hojve in his early 

career. A young mechanic, onbj JtwentJ-two yeaijs of 
age, hardly capable of supporting himself and those 
most dear to him on his scant earnings, he laboured 
manfully in a little garret in his native town at his self- 
imposed task daring the few hours tlfat were spared to 
him after the ordinary labours of the *d ay* were ended. 
He became enthusiastic, and although, as he says, he 
could not devote his dttentien to the subject during ]iis 
working hours, he f thought upcfri^t when he could, both 
day and •night-. It grolv upon him till ho felt impelled 
to^ield his whole time to it* and •being promised assist- 
ance by a friend, he devoted himself exclusively to the 
construction and practical completion of hie* machifae. 
Tho result was that in 1845 he perfected his first SQjving 
nmcliine, and in ord*y*tc? test ii£ practical m£cess;*he 
sewed with it all the principal scams 'ia two suits of 
clothe?. On the 10th of September, 1840, he obtained 
liis patent. * % * « 1 1 

In' H&we's original machine, a curved * needle 
attached to the end of a vibrating lover was combined 
with g, reciprocating shuttle for' producirg tho lock- 
stitch. The needle had aft eye near its point, and a 
groove forced along tho uppor and under sides, to 
'"^3 torn of the th*eafl lyingj therein j and passing more 
easily through the fcloth. Tfcfc cloth walls attacJie(i*4o 
pins on the edge of* a thin steal rib called^ a 11 baster 
plate,” probably from the fafct of its serving the purpose 
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if a basting thread in holding the two thicknesses of 
material together whilst beii&g stitched. This plate 
formed a portion of the feed ^mechanism for ^propelling 
the cloth; it w«as carried ifcong step v by step by the 
teeth of a small pmion whicii geared ihto holes niade 
in tho baster* plate,. j*n intermittent rotatory motion 
being imparted to the 'pinion by self-acting 'jneckanism 
working in concert witli the needle and shuttle. This feed 

1 .motion was found po be defective in many respects, and 
has since been entirely abolished in all sewing machines* 
The cloth was hold in a vertical positfon against tho 
side of the shuttle racer, by a spring presser-plate, at the 
part where the ‘needle 'ente^d. Vhe sliuttlo was driven 
to and -fro hi its race or groove by two strikers, carried 
on the ends of vibrating &rms«-worfced alternately by 
“£ams.” *• The most imsportamt features embodied in^liis 
machine were the adaptation of contrivances for giving 
the requisite tension to the needle .and shuttle-threads, 
for taking up the slack formed on the needle thread 
when tho^jieedle enters the ®lo4?}* for tightening and 
drawing -up th^ stitch, and for supporting the cloth 
against the thrust and withdrawal of the *eefj]e. 
Shortly after obtaining his patent v in America^ Howe 
sent ov^r a machine to \his country, and cb’spoSbd of 
his invention to Mr. William Thomas for a trifling 
amount. • 

» 4 * < 
Shortly afterwards, Mr, ^Thomas obtained a patent 

* for the machine ‘in England, soon after which Howo 

* himself arnfed^here to assist him in adapting # 
machine to th4 peculiar kfeid of' wefk required, namely, 
stay-lmffking. JHowp does not appear to have prospered 
here, for in the spring of 1§49, indebted 4o^ friend for 
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a steerage passage home, he returned to America, poor& 
if possible than when Jie Jeft. He found his wife on a 
bed of sickness and in a edate of utter destitution. Tegu 
days after his arrival she died. During bis absence in 
England his patent had bien extensively infringed, but 
in 1850 he commenced ld£al procepdings* and succeeded 
in every case ii^ establishing the < V&lidity # of his patent. 

In the course of these proceedings a prior claim to 
the invention of the se.win^ machine was set up by • 
“ Walter Hunt, who was said to Jiave constructed, 
exhibited, ani sold, in 1834 and 18£k>, shuttle or lock- 
stitch sewing machines, similar iy all essential particulars 
to Howe’s. -There isf no doubt that Hunt had tried *his. 
hand at a lock-stitch sewii^g machine, and was*the 
• inventor of t£e shuttle or lockstitch, but it was nej’er 
satisfactorily proved that •such t machines were so ‘•far 
perfected as to render them more than abortive experi- 
ments. The turning point in Howe’s career had now 
arrived, and fortune soon began to smile upon birr,. In 
1853 he* granted hi^, fy-st li&ybe, and in 1855 was 
enabled to regain possession of the wl^ole of Jlis patent, 
which at one period he" hasl entirely disposed of, in order 
to meet the pressing «leman?l& that were made ppon 
J him.® H^s patent rights are* now finafly acknowledged, 
and his patent being prolonged for a term of seven 
years, lie receives a royalty frory every sewing machine 
established in America, ftom which ho is said to derive 
an income of upwards of fifty thousand pounds peP 

Tdyymm. '* - 

? * 
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THE SAFETY LAMF AND JTS INYENTOB. 


* Tiie year 1815 wap. rendorod uaemorabl&by the inden- 
tion of the safety lamp. The process 'by which its 
inventor advanced to* the ciiscovwy is curious and 
instructive. First, ho asoerlained, by full and exact 
% inquiries, all the Facts of the case as knovn to the 
miners. Secondly 'he proceeded to learn more fully the c 
properties of f the ^agent which lie was cto attempt to 
control. What is this fire-damp ? He analyzed it and 
found 'it to be, a*s other chemists «Jiad said,, a variety of 
carburetted Jiydrogen gas. The next question was ; 
what will kindle it ? A_mUhot iron VI 1 'not : a burn- • 
ingt-coal will not. It therefore requires a higher degree 
of heat to inflame it v tliai\ most other explosive gaseous 
mixtures. And here an important inference met him — 
that$ the" gas, when on lire, were cooled, it would be 
extinguished. Again,’ jpu*burette^ hydrogen, Jby bum- 
iug, produces carbonic acid, and t lie atmospheric air 
with which it is mixed in the- explosive compound* pro- 
duces nitrogen ; and each of tV-se products, added to 
the explosive mixture, impairs, or oven destroy its • 
power of exploding ; and, therefore,* since these rise 
from a burning lamp, thoy would of themselves prevent 
the communication of the ( flame through the ‘open 
chimney of the lamp. His next inquiry was — Under 
. ,what circumstances does tV, o fire-damp bum with 
explosion ? Tljr, "general reply ifc, wlied mixed with air ; 
bxfu&^pGrimems Were instituted to ascertain the effect 
of different proportions of ai^. One part of fire-damp, 
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aid any portion of air loss than four parts, burnt with** 
out explosion ; seven o^ ei^ht of air to one of ihtf other, 
constituted, t&e most highly explosive mixture. In 
fifteen of air to one of lireliamp a lamp burnt without 
explosion, and with the flame greatly* enlarged. Davy 
now came to the question, Through wlfctt channels (if 
there be any) between two separate portions of these 
explosive mixtures will the flame, when applied to one 
of them, refuse to pass the otlrer? Will it pass through 
•a tube ? This brought him to the grand discovery ; fop 
it appeared, thai tho flame oi* the most explosive mixture 
would not pass through a* small tube; that the com- 
munication was more easily prevented, in proportion tis 
the tube was of a better conducting subf^ance, asd, * 
therefore, operate by, coding** the flame below the 
point of kindling. The .problem, therefore, .was only 
how to surround a lamp with a* Lrftnsparent envelope, 
communicating wi^l) the • surrounding air by metallic 
tubes, in order that the air might etfter frffely to 4 feed 
the lamp, while the fl^me would not he communicated 
to the surrounding ^atmosphere, in the most .explosive 
state yx which it ever co"uld» exist in a coal mine. *Sub- 
sequent experiments proved, tAat in case the diameters 
of th» tulles were very small, their lengths might be 
diminished' to more apertures ; and hence it w!ls only 
necessary to surround the lamp ^with wire gauze, and 
tho air would enter freely supply the lantp, while the 
flame could not pass througfi tho apertures of the gauze. * 
^Some fronds having sjjoken of Davy in the highest „ 
terms to Count % RumfcM, the * latter .>*as induced to 
enter ir^o a negotiation, for tho purpose\of engrf^itfg 
the young chemist as a lecturer at the Royafr Institution. 
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JThis occurred in I 8 OI 7 and in February, as appears f>y 
tbe following extract from thq minute-book, he was 
pngaged Monday, Feb. 16, 1801. Resolved, that 


Mr. Humphry Davy be engaged in t^ie service of the 
Royal Institution, fin the capacities of assistant lecteirer 
( in chemistry, '’director^ of the* laboratory, and assistant 
editor of the journals of the institution ; and that he 
be allowed to occupy a room in the house, and be fur- 
nished with coals and cfandlps, and that he be paid a 
Salary of one hundred guineas per annum.” t 

From thqt period, his fame and popularity constantly 

increased. His brother tcfls us. that he was in the 

» 7 

Mbit 1 of receiving letters of theynost laudatory nature, 
many .written by female^, who regarded him with great 
admiration. There isVn entertaining anecdote illustra- 
tive of his popularity, even .among the more humble 
classes. He was passing through the? streets onelftne 
night, when he observed a- man jdiowing the "moon 
through a telescope. He stopped to look at the earth’s 
sateffite, mid tendered *a pcmjy tp the exhibitor. But 
the lattice, on learning that his customer was no less a 
person than the great Davy, exclaimed with an impor- 
tant air, that “he could Slot think of taking money from 
a brother’ philbsopher.”* Correspondents f addressed 
him from all parts. A letter sent to hint from Italy 
reached him safely, though it only bore the mysterious 
superscription : — ( , 

SlltOMFREDTlVI, « * 

1 f Londr^ 
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Da^y was no less remarkable for his # courtesy to * 
strangers than for his m^de^ty of demeanour. Although 
"he was attacked at various ^times by Gay Lussac and . 
ThiSnard, by Muryay, Berze^us, and other rivals, ho 
appears never really to liaveHost his temper. When he 
had occasion to allude to hts # own discoveries, he always t 
spohe of them as^ tbihgs which lib ^lad lfad the gftod 
fortune to discover. When circumstances required the 
application of a new naipe, that of chlorine, his 
account of the matter was, 11 after copsalting seyeral 
eminent men I have ventured to propose this; name” 


’ INVENTION OF REVOLVING FIRE-ARMS. • 

• , 

t 

It is not much moj»* than eiglviy years ago smeo 
Benjamin Franklin gravely recommenced hij fejlow 
countrymen, thou at war with # King George’s troops, 
to return to the use, of tlie very’ weapons which* w^re 
employed by Islimael the son of Abraham. Bow % s and 
arrows, he said,, were very good arms, and not wisely 
laid asjde : first, because a man may shoot as truly with 
a bow as with a common nrisket ; secondly, because he 
can discharge four arrows in the time t>f charging and 
^ di^flbarging onq bullet; ^thirdly,, because his object is 
not obscured from has view hy»the smokhof his own 
comrade^; fourthly, because a , flight of arrows keen 
coming upon <them terrifies and disturbs tfie enemy’s 
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* attention t<J his business; fifthly, because an artaw 
sticking in any part of a man, disables him until it is 
extracted; and sixthly, because bows and arrows are* 
moro easily provided everywhere than muskets and 
ammunition. Indeed, the struggle between bows and 
guns was ldng, and at o*ae time seemed doubtful. 
Thirty thousand p Frenchmen fell at Crecy, mostly 
pierced by the arrows and bolts of the English and of 
their Genoese* auxiliaries ; and old French chroniclers 
attest the terrpr and confusion which the English 
archers always produced in the enemy V ranks. 

It is only within a few years past that portable fire- 
iirnfs have ceased to be so clumsy and inefficient as 
almost t<* justify Franklin’s 'preference for the' old 
English bow. It hafcbeex saitj that, each soldier in our 
wars carrying the old znuuket fired away his own weight 
in lead for every than of the enemy whom he wounded ; 
and in the desujtoiy warfare at ,Oape Colony, ‘■it was 
calculated that' every wounded Caflre represented an 
expenditure t)f threi^ thousand wo hundred balls. So 
little ■tttas the musket ‘dreaded by ( these savages that it 
was long a favourite sport with them to provoke gentries 
or small bodies of troips to «fire upon them, and then 
rushing forwaVd, to wrimeh their muskets f from their 
hands; and so obvious were these tactics that the 
Indians in Texas, without knowing anything of the 
Caffrcs, treated their whit 9 enemies in the sai&e way. 
It was in this country that the necessity for improved 


fire-arms was perhaps monj strongly feltf than i nju v 

other part of/tb® worlcl^ 0 L * * ^ 

prairie tribes of Texas rile with boldness and 

wonderful^skill. They aro so dexterous ^in discharging 
< f 1 
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arrows from the bow, that a single Indian, galloping at 
full speed, is capable of keeping an arrow constantly in 
the air betwe^njhimself and ^iis enemy. The American 
borderers have become hardy, self-reliant, and super- 
abundantly warlike, from the necessity* of maintaining 
their footing against such fLndauntc(J and ^skilful foes. 
Their Virginia bear-riftes and doubl e'Sbarrei rifles were 
an improvement ; ftut the first had no advantage except 
its long range and spinning ballet; and the latter, 
although valuable for giving two chances instead of 
one, was very L«avy, difficult to aim vjith, .and, when 
once discharged, took as long to reload as two muskets. 
They were taught early*that their great eountryman’s * 
preference for tho oldest weapon ,in tlie worlds ovei; the* 
latest improved fire-arms .of his d^ys, wris not so para-« 
doxical as it seemed. They **ffust # many a time have* 
envied the Indian his rapid and continuous discharge, 
and wished for a gtmihat would fire mp^y balls without 
reloading. * , 

Such weapons had Jjpop attempted long before Tr^ 
Europe, and abandoneifas impracticable.* There-Tfre^in* 
the Armgury of the Tower of London several guns of 
Indian make and of very beautiful ‘workmanship, which 
are known t<j be as old as the fifjbenth century. These 
guns are in principle precisely the same as the guns and 
pistols now known as revolvers, or Repeating fire-arms ; 
but they*have serious defects.,^ They are liable to ignite 
all the charges at once, and seem to have keen abandoned 
for v graetical Warfare as dangerous or useless* No 
^treatises spoke of them, thotgh were^s'milar speci- 
mens of British and French manufacture in i^e UrflSed 
Service Mu sen and at the Rotunda at WoolWich ; at 
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Warwick Castle, and at the Mus6e d’Artillerie, and tlie 
Hotel Cluny in Paris. Eyen# when Elisha Collier, an 
American gunsmith, in tjpe year 181% discovered the 
same principle, he fell intp the veiy .errors which earlier 
gnnmakers had* already rtaedied. Another American 
gunsmith in the .fallowing year patented a revolver, 
Which was Also ftfuild to he imprtLcticable*» 

Colonel Colt is believed to have been the first in- 
ventor of a really available Repeating pistol. Ignorant, 
as .he declare^ liimself to have been, of all previous 
attempts of tly? kind, and having an* imperfect know- 
ledge of mechanics,, he had thought as early as the year 
'■ 1 859 of the possibility of making a pistol that might be 
'fired many times without reloading. Living, he says, 

, in a country of mosftoxteusivQ frontier* still inhabited by 
"-aborigines, and kngwiiT^ the insulated position of the 
enterprising pioilter, and his dependence sometimes 
alone on his personal ability to protect liimself" and liis 
family, fie had ‘often meditated upon the inefficiency of 
tlie oi^Linary doiA>l<£-barre}le<J 4 gnn and pistol; both 
■ inyotfcmg a loss of time in reloading, r which was fre- 
quently fatal in the peculiar character of Indian war- 
fare^ When a youth*, indeed, returning from a voyage 
to India, iie had amustfyl himself on boart^ the*vessel in 
constructing, a model of his idea in w T ood, burning out 
the bores with ho f t iron. His first device was that 
bundle of barrels, well l^iown in the windows of the 
London gunsmiths, and which is merely a multiplied 
double barrel. But, in 1835 — about theVime wheg^Her 
Majesty’s 3?oard of 6^dnanc*e were * beginning to hear o? v 
"pe^bussig^f caps^ invented thirty years previously — 
Colonel Volt patented in the United §tates a pistol on 
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the principle of a rotating cylinder breech, a^d a ’single 
barrel — a far more simply and beantifnl invention, 
which under «e\*>ral modifications is now in use. 


INTRODU CTION JOT OUTTA-PERQHA. 

9 

oo'.^oo * 

• * * 

The success of ^}he submarine telegraph, which was 
first demonstrated in 1851, when tha deep sea cable was 
laid down in th<f EnglisB Chaqpel between Dover and 
Calais, entirely depended upon* a single point. - No* 
submarine pable eotrfd be*ised a for^legraphic purposes* 
unti^ # its insulation was ro*d®lCd ^perfect. Only one* 
material was known to possess this 'Insulating property, 
as being at the same 4ime indestructible by wg.1$r, and 
a bad conductor of electricity. This substauco was 
gutta-percha, now so waall Jknown tp every oda in an 
infinite variety of forays, but which only a t wen tv» vearspl 
ago liad -scarcely been heard 'of. ^ It was in 1842 that 
Dr. Montgomery, an assistant surg&on to the Resiclpncsy 
at Singapore, sauntered out one* day intlio neighbour- 
hood of that city. His attention was attracted by a 
native woodcutter at his work, and the doctor was 

% 9 

struck by the appearance of tV G hatchet which the man 
was using. It seemed to be both strong and flexible, 
^nd^d not resejabje any sxfbstance which the - doctor 
had ever seen employ^! for tha£ purpose. * On question- ^ 
ing the m^n, he learnt no more th^i tljat the A^stemcrus 
material coulcl be made into any form by dipping it into 
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boilipg water till it was heated through, when it became 
plastic as clay, regaining/ however, when cold, its 
original hardness and rigidity. Strucfi by these facts, 
Dr. Montgomery inquired further, afijd soon discovered 
what he ha^l suspectod, £hat gutta-percha, like* india- 
rubber, was r a gummy substance which oozed out *ffom 
between the bark and .the wood of <?ertaih, forest-trees, 
and that it could be had in. great abundance. The 
great utility o£ such a substance in the arts at once 
presented itself to his mird. Ho obtained specimens m 
various stages 6f preparaticn, and sent tfiem to the Society 
f of Arts in London.* The Society subsequently conferred 
a gold medal upon Dr. Montgomery . But the substance 
liad "already been scen'in Europe. Evpn as early as the 
'time of Charles 1., tffe well-kitown Cotanist, *Tradescant, 
# had brbught hither a spe&ifncn of this curious preduct, 
untler the name of Mazer wood, and it had subsequently 
been oft^u brought to Europo under the general name 
o^indiar rubber, in the form of elastic whips, sticks, etc.; 
but hath never attracted muc?b attention. It was in the 
year 11344 tty*t two hundred-weight of this new article 
of commerce was pipped aS an experiment from 
Singapore. Jhe exp oration Vapidly increased. In the 
first/our years and a half of the trade, 21,508 piculs of 
gutta-percha, each picul weighing about 138 pounds, 
were shipped at Singapore, the whole of whi^h were 
sent to England, with the* Exception of 15 piculs to the 
Mauritius, 47Cf to the Continent of Europe, and 022 * 
to the United States,* , t c . • ^ * 

r ,.^uif thjs fapid grtH/th of tlfe new trade conveys 
only a femt idea »of the commotion it created among 
the native inhabitants qf the Indiah * Archipelago. 
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The jungles of the Johore were the scenes 
earliest gatherings, &nd*th$jr were soon ransacks^ fa 
every direction By parties ofmalays and Chinese, while 
the indigenous population gjpve themselves up to the 
search* with a unanimity and zeal only 1 8 loe^ equalled by 
that .which made railway jobbers ofr every man, woman, 
and child in Jfrigla^d about the same time. The know* 
lodge of the article stirring the avidity* of gatherers, 
gradually spread from Singapore northward as far fte 
pSnang, southward* along the ©ast coast <of Sumatin to 
Java, eastward to Borneo, where it was fbund at Bftme, 
Sarawak, and Pontianak on the west coast, at Koti §n&* 
Passer on the east. •, » * , 

A boat made t of the new substhnee was cohstnfcted 
for the expedition '’fitted® out Vy^fcady Franklin some® 
}MG 0 #ago, to search for By^Srafe husband and his 
comrades in the arctic regions. As* was anticipate^, it 
proved to be remarkably adapted^ for 11 use m,thef ice. 
The gutta-percha boat belongigg^ to the “Pnn *0 
Albert’* was under the,T&arge of J\br. Snow, Who, has* 
given an interesting ^ccopnt of the services wBie&iP'&a. 
rendered* to the expedition. "Whilst the other boat$ 
constructed of wood suffered mu<jh by the qutting o5 tbfc 
young ice, the gutta-percha boat* was found to benz-it m 
the least damaged, and returned to England in almost 
as 'good 0 a condition as when it left, although It had 
performed all the rough worfeef the voyage. Mr^Snow 
adds : — * r# 

. “ The severest ti^al it egdur^jl, %nd endurod success- 

fully, was on both i^r visi^ Whale!? Point, ttgt* 
m Leopold* jjfa&ose unaccust^i^^to the natiAg 
l^%e»^eire«et with, it yQ be impossa&ef#® 





a. boat was placed in. The mere 
tr®sit to and fro, among lqpsw masses of ice, with the 
no^in a state of quiescence, wopald , have been quite 
enough to hftye proved the valu*j of gutta-percha 
boats; but whef±, 'as in tSb. present %se, those taaases 
were all in nestle s^, agitation, with a se& rolling in. ppon 
an ^pposing' current it might have b^eu wgll excused — 

« thout (deteriorating from the previously attested 
jss of the^rticle^-af it had not been able to have 

1 the sew^re shocks ij received.: Sliding 

h and over the ice-j-sdmetimes lifted completely 
out of the water by /he sudden contact of a restless floe, 
ant! at others' thrown sitJewaysJipon an adjoining craggy 
piece — I <hink it would have been next to impossible 
'for any other kind ofbofit to have Been otherwise than 


•bragged or stoved ia oiffhcvinstant.’’ ' #f 11(rT 

jSL was hi coiirnlemoratiom of these facts, that the 
HftrfVploriw gave the ‘ namt of “ Gutta-Percha 
^ 10 scene of the gallant little boat’s 





JEOTTC W> AND X5S5 ©ISOOVBBX 03? TACCIKATIO 3ST. 

•* ♦ 1 

Mobb than fifty* years befitre Jenner* commenced the 
inquiries which led to hia*gyeat cjiqpoverj^ an immense 
benefit had been conferred on incninnd by the intro- 
duction into England of the system of inoculation, or 
ingrafting, as it was thej^ called, which consisted .in 
communicating ih ft j -mall-pox itself to tl^e patient aljnost 
in the samo way as the cow-pox is communicated under 
Jenner’s system. It is difficult $ow to imagine the 
ravages committed by^his fearful di&eate before fljosq., 
great discoveries. In Russia al^>e tlie small-pox itf%ai& 
to have swept avT'fty twp million of lives in a $jggb> 
year. In the family of ^ Ipgjish nobleman, ^Jiord 
Te?rt, during the last century,# eighteen individuals 
were found to base died' of this r^mplamt^ during 
tw enty-seven yeais. So fatal was the* disease, thtd; it 
was found at tbo SmqJJ-pox Hospital, wheie t]ie mo§t 
careful treatment wasf resorted to, that one in 
least of rf the patients djed under it, whilV’a large pro- 
portion vere m some way permanently afflicted by jts - 
destructive influence. In the London Asy lhm for the In- 
digent Bhncf, it was stated that three-fourths of the objects 
there relieved had lost their Sight tJjjpugh small-pox. 

Laodtdation bed long been resorted to as a ^|even- 
tive in Eastern ebUJfitric^an^ was intrpduccd here by 


Jfae odebratei Lady Worthy 
after#r v 

,|tied berlwU 


Montagu, i> I?21, 






ofltxn^es of IJngland, under the singular name of u buy- 
ing the small-pox but it was" at least considered so 
strange in London, that eWi after this i^m&rkable lady 
had boldly tripd it upon Jier two children, none but 
criminals, induced by an offer of pardfrp, canid at first 
be found to submit it. Jt c was in August, 1721, that 
Dr. MaitlancfJ in presence of 'several eminent phy- 

sicians and surgeons, performed this experiment upon 
three women and three men ^ all of whom had been con- 
densed to deajh. The ^act th^i persons wcr<3 

found to rocervto the disease in a comparatively mild 
form — all of them ^covering in a short time — led to 
further experiments ; apd in Jvko following year, the 
Priticess of Wales, affor wards Queen Caroline, wife of 
George II., determines! th&t liar two'children^ the Prin- 
fcesses Amelia and Caitf®ie,thould undergo the operation. 
All ’these trials luring proved remarkably successful, 


the practice began to extend ; bud a number Of cases 
sogtL afterwards terminating fatally, it received a serious 
qjmek, s>nd never bfcamo general. 

“ *Ao&ording to Jenncr’s own account, it was some timo 
before the year 1776, and therefore probably whPo he was 


practising as a surgeon and apothecary in his native village 
of Berkeley, m Gloucestershire, that lie fir^t began his 
inquiries into the nature of cow-pox ; but long before 


ibis 7 bifl attention h?d been called to the subject of the 
suppled effect of cow-poif giving immunity Srom the 
more dangerou3 disease. Jenner, who was the son of 


the Vicar of Berkeley, had been apprenticed to a 


SPP% at Sudbury, a little pillage 

u&rioU *tm&uvpa here tiu&lte tm oho day called , 
W^give jaedwaJ advice to a yotmg 0 <xjuntVwo|i»B* 
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who doubtless filled the place of dairymaid at a farm in* 

the neighbourhood. Having casually mentioned in her 
presence the sifbject of the\mall-pox, the young woman* 
immediately remarked, “ I oan’t take thfl disease, for I 
have* had cow-pox.” FurtSer inquiry f shqwed that this 
was a popular notion in tliart parUof the country ; and • 
although i 4 was regarded by the tnedical profession as 
only a vulgar belief, it. was too suggestive to be lost 
sight of by the surgeon’s* apprentice.® He well knew 
that an eruption* ihJSITy showing itself *on the hands of 
dairymaids who had milked* cows similarly disordered, 
had attracted attention forty or fifty years before - m anjl 
when he had ’settled *]own io^ practice* as a county- 
apothecary, he noticed lhat amdhg those whf»m lie was 
called on* to inoculate ■in faro^nouses, many 
f to give them tflffsnij'lfr-pqx. These 

he found, had all been aocustoihftd to milk cows , and 
had undergone the* 1 disease called coWjpox. # His path, 
however, was still beset with dijjfrcultics. Few synfpa-- 
thized with him ij^ •inquiry into *vliat appeared^ to be 
merely an idle notion*of the ignorant ; ar^t most pelted 
regarded, the idea of crommuni^it^ng to a human beings 
a disease peculiar to* a tfrute, jia revolting, or evon im- 
pious. *Ev$n the great John •Iinnte^in whose Jpouse 
Jenner, when a young man, had resided two years, paid 
little attention to the suggestion^ and at t a country 
medical club, of which J enn^r was a member, the mem- 
bers denounced the whole topic as & nuisance, and 
sportively fcreatengd to tfce grator, If he continued 
to harass them witl^ his importunate discourse 
his favourite notion. - These obstacles, howe T jgr, would 

have been trifling, if the subject itself had pot been 

• 1 


resisted 

patients, 
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c< complex ana intricate. He found, to liis bitter dis- 
appointment, that numbers of thbse who seemed to have 
“undergone the cow-pox, p4vertheless, *One inoculation 
under the old system introduced by La*dy Mary Wortley 
Montagu, suffered from snudl-pox just the same as' if no 
* disease had been communicated to them from the cpw ; 
and all the medical practitioners in the country around 
him assured him that the cow-pox could not he relied 
on- as a preventive.' “(This dor awhile/’ says Jenner, 
“ damped, but d~d not extinguish^!/ ^dour.” Patienfl 
inquiry gradually led him to the truth, that the virus of 
the cow-pox underwent progressive changes, in the later 
*of which it had so lost its- specific property, that although 
it was cajfable of powerfully affecting the human body, 
it .afforded no proted^ori from attacks of .tlic more 
serious "disease. r 

• . ' 

Jcnner’s task was u now simple. During his investi- 

gationsc ipto tlrcr nature of casual small-pox, he w T as 
- ns^urally struck with the idea that it might be prac- 
ticable to propagafe the di^eaeo by inoculation, first 
the cow and finally from lone human being to 
another. He anxious] y waited- for some time- for an 
©ppoHunify of putting this theory to the test. The 
first nerson ever vaccinated was a lad of eight /ears old, 
named Janies Phipps, in whose arm was inserted some 
of tte vinjs, taken from the arm of a young woman who 
had accidentally become infected while milking a cow. 
On inoculating 1 the same lad some months afterwards, 
Jenner found, to hij=j g^ea? joy, that no efl’efct could be 
fprqjiuced — thsft, in fact* It was impossible to communi- 
cate to Jjis patient the small-pox, “ While the vaccine 
discovery was progressive/’ says the grgat and good 
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Jenner, “the joy I felt at the| prospect Jbefore me 0 / 
being the instrument destined to take away from the 
world one of .jts greatest ^alamitieB, blended with the 
fond hope of enjoying independence and domestic peace 
and happiness, vfere often sp cxcessive^tfiai in pursuing 
my favourite sulbject am 01 ^ the meadows* I have some- 
times found myself ia a kinci. of rgvtJrie. »It is pleasant * 
to me to rdfcollect*that those reflections always ended in 
devout acknowledgments to that Being from whom 
^his and all other bluings flow.” * 

Jenner puljTshed the account of Eis discovery in 
1798. In spite of ridicule *and opposition from many *■ 
of the medical ^profession, and of fanatical denunci^ioiw 
from the ignorant, it ihpidly^n^de its way. In 18027"" 
Jenner, who har\ philanthrppicplly thrown open his 
secret to*tho world, received from Parliament cf 

3 oI 0 , 800 . In 1807 an additionuLjgrant of £20,00(1 was 
made to this great benefactor of mankind, and he had the 
happiness of living to see the notion of t-lie pooAliiryinaid’ 
of Sudbury accepted throughout»ths civilized world."* 


early Aeronauts, and tes balloon voyage* 


.* — lotto*— * • • 

• • 

•The brothers Montgolfier, paper manfffacturers af Au- 
nonay, about twelve leagues from Lyons, invented their 
well-kn%wn paper fire-balloon in 1 7$2. Afteifono or two 
experiments the present oiled silk was^ substituted for 
paper, but. th% principle oft inflation wi^ "still that of 
producing rarefied* air by* a fire lighted under an aper- 
ture at the mouth of Ihe balloon* exactly as in the pUpef 

balloon still sold at toyshops. In thil perilous ^machine, 

• • 
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V however, persons were) soon found bold enough to 
the forth without the safeguard of ropes, which had 
previously been used. In ljf83 the Marcjuis d’Arlandes 
and M. Montgolfier mader the first genuine balloon 
ascent from P&ssy, near Paijs, and afl^r somo alarming 
mishaps alighted safely in the environs of that city ; 
but* the dangerous w ^haraefer of these ascents, dui'ing 
which it was necessary to continudly levxl the fire 
under the balldon with straw dirried with them by tho 
aeronauts for that purpose, soon led to the invention o ( f 
tho ’hydrogen balloon. This differed ’from the Mont- 
golfier in being ^failed with** hydrogen gas, generated by 
the < pouring of diluted sulphuric acid on iron filings, 
jj.fter being long abandbned, tUe old dangerous Mont- 
golfier balloon has been revived by^a Frenchman, M. 
fro^d, w ho very rdc&ntly made a successful ascent in 
England with a balloom of gigantic construction inilarted 
on that principle. 

One* fcf the earliest travellers in this improved 

’ baboon was M. Tcsju, • whose ascent from Paris on tho 
l^th-of* June, l78o*is one of tlie<inbv.t curious episodes 
early fr&tory of ballpen voyages from Paris. His 
balloon was twenty- niSlo feet in diameter, constructed 
by l/imself, of glazed uffany, fiiynished with wings, 
and filled, as haebnow become tho fashion, with hydrogen, 
gas. It had been much injured by wind and rain dur- 
ing tho night before f its ascension, but having undergone) 
a slight repair, it was finally launched with its con- 
ductor ITVlottr o^ clock in tljo afternoon. CThe barometer 
then stood 29' G8 inched, and the thermometer as high 
Vis ftigh ty-f ou r *d egr ee s , 'though th(r day was cloudy and 
threatened rain. f Thd balloon had at first been filled 




only five-sixtlis ; but it grauuall^ swelled es it* became^ 
drier and warmer, and acquired its utmost - dissent ion at 
tlio height of 2^00 feet. ISut to avoid the waste of gas # 
or the rupturo of # the balloon, tlio navigator calculated 
id descend by tlio reaction liis wings.* Though this 
force had little efficacy, yet at half-past five o’clock he 
softly alighted in a c«rn-ficll in i/to* plain of Montano- m 
rency. Without leaving the cllr ho began to collect a 
few stones for ballast, when ho* was surroundod by the 
proprietor of the qg^p. and a troop *of peasants, who 
insisted on being indemnified for the damage "occa- 
sioned by his idle and curious visitors. Anxious nw *■ 
to disengage himself he pcrsuadecf thorn, that his ^ings 
being broken, ho was * wholly jt their rnejjcy. ^ They*** 
seized tlio stay cf the balloon, which floated at soipo 
height, and dragged their jirisoner through the^^4n»a 
sort "of triumph towards the \illage. But M. T-ostu, 
finding that the los^ of his wings, his cloak, and some 
other articles had considerably lightened tffo machine, 
suddenly cut the cord^ and took* au abrupt leave of UK? 
clamorous and fliorti lied* peasants*. Ho rose* j5G f -£ho* 
region^ of tho cloucfs^ wlienc ho observed small frozen 
particles floating in the gtmosjlficre. He heard thunder 
rolling •beneath hi »* feet, an<3J as tlio coolness T>f the 
evening acivanqpd tlio buoyant po^cr of his Vessel 
diminished, aucl at three-quarters after six o’clock ho 
appro rfched the ground with his car near tile abbey of 
Boyaumont. There ho threw out some ballast, and in * 
the space of 'twelve minutqp roso to a ^1 eight of 2400 
feet, where the flier mo Ac, tei* sfchod only at sixty-six 
degrees. Ho now Heard the # &last of a horn, and. de- 
cried sofno huntsmen below in full* chase. GKirious to 
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f witness *ihe sport lie pilled the valve, and descended at 

eight o’clock •between Etonen and Varville ; when, re- 
jecting his oars, he set himself to gather spe ballast. 
While lie was tlius occupied, the hupters galloped up 
to him? He than mounted a third time and pr.s&dd 
^ through a clei£sc body^of cloufis, in which thunder fol- 
lowed lightnitfg in quick succession. The fhermometer 
fell to twenty-one, but afterwards regained its former 
point of sixty- six degreed, when the balloon had reached 
an altitude of ?»600 feet. In thk-nz^gjon the voyager 
sailed till half-pj\st nine o’clock, at which time he ob- 
solved from his. watcji- -tower in the sky the final sotting 
^jdY the sun. He was now quickly involved in darkness, 
and enveloped in the thickest mass of thunder-clouds. 
The lightning flashed ^n all si/les, and the loud claps 
WorYKacessant. The, thermometer, scon by thejiclp 
of a ‘phosphoric light w/bh which he had provided him- 
self, stood at twenty- one degrees, i\zA snow and sleet 
fell t copiously around him. In this terrible situation 
tlio intrepid adventurdi’ rcmaiqpd the space of tliroo 
^hotqjs/^ho time during which tin? storm lasted. The 
balloon was affected by a* sort, of undulating .motion 
iff! wards and downward!*, owing, he thought, to the 
electrical acticfA of the clouds. The* lightning appeared 
excosSively vivid, h ut the thunder was sharp and loud, 
preceded by a sort of crackling noise. A calm at last 
succeeded, lie had the pleasure to sco the stars, aShd em- 
' braced t^i^oiipoj’tunity to take some necessary refresh- 
ment. At bajf-past two otelock the da^* broke : but 
his ballast being nearly gone, fie finally descended, at a 
quarter before four o’clock, near the' village of Campremi, 
about sixf^-three miles from Paris. 




t > 

THU VALUE Of RUSTED. IRON-MR. WEISS, THE 
V , J CUTLER. , * *" 

• • 


9 * * 

AiiOtn forty yoar^ ago an eminent London cutler, Mr. 
Weiss, of the Strand, the inventor of a number of 
valuable improvement's in surgical instruments, observed 
that steel was Auch improved when it^ad become rusty 
in the earth, provided the rust wa^ not factitiously plf£ - 
duced by the application of acids.* “ Accordingly,’ ' # 
the author of the “ Chronicles cS Old Londqp. Bjjdgej” 
to whom wc are indebted for*tlii« curions anecdote, “ho 
burie^somc razor blades ■fie#' nea^Jy three years, 
result fully answered his cxpcctMion, Tlie blades Were 
coated with rust, which had the appciyance of having 
exuded from within; buttho metal was not oaten away, find 
tlic quality of the was decidedly improved. *KT 

was assumed tliJTt tfe same principle holds gcft:4 4 jjth ' 
respect # to iron under, si mihir circumstances, and with 
perfect confidence in^ tlie correctness of his views, MPT* 
Weiss determined jfb pro cure* some ol^l fFon whicn had 
boon subjected hf/an extraordinary degree to the Sction 
of rust. It luj^pened at that tinuj that the removal of 
old Loifdon Bridge offered a singular opportunity for the 
attainment of his purpose. The old materials sold 
by aiyjjiion j ail^ among ihest were about^fteen tons of 
old iron, winch the ingenious mstrumentf maker bid for 
with an eagerness wHSch mus£ have puzzled the other 
attendants of the sale, who, doubtless, regarded him as 
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,*a merebeckel 1 of rel ics|] and'* curiosities. It was the iron 
with which the ancient piles, which had supported more 
.than one such structure, we*e found to f be shod, and it 
was supposed that they hac^ been originally buried in the 
soil atf the bottom of tlio river six or seven confcnvtes 
previously. Jtach of tlioso ruUely- formed shoes or points 
consisted of & small inverted pyramid, with four straps 
rising from the four sides of its base, Which were nailed 
to the pile — the total length from the point which entered 
tlio ground to the end of the stra^Ljjpiug about sixteen 
inches, find the iy.m iglit about eight pounds The points of 
the shoes were found po he not much corroded, nor indeed 
^ere tho straps ; but the latter *iiad become extremely 
avad beautifully sonorous, closely resembling, it is said, 
in tone tlio bars and ^sounding pieces of an Oriental 
ifisflPttsfeent which had, been exhibited shortly beforo with 
tho Burmese state cartage. Mr. Weiss discovered that 
whilo theso straps, in addition to -rffheir sonorousness, 
^ possessed a degree of toughness quite unapproached by 
solid iron, the solid «po\nts liod potliing to recommend 
; thegp.iu‘Thoy were convertible oiily V Into very inferior 
steel, while tliS straps, and even the bolts, wlii^h were, 
fact, imperfect carburets, produced steel of a quality 
infinitely superior to any which i the course of his 
business Mr. Weiss had ever before me ' with. The “ old 
pile” steel became in general request auymg the work- 
men for tools, while on tho other hand ihoy demanded 
higher op account of its hardness, for working 

it. Ultimate^ the straps were separated' Vrot/n the solid 
points, and thepe last sol & as '■old iroVi. At first it had 
been supposed, from the difference between the joints, 
that theUkoes were composed of two sorts of iron ; but 
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besides the improbability *of jis, tlio contrAiy wai? 
proved by an examination, an cl finally it* was inferred 
that the extremities of the piles having- been charred^ 
the scraps of iron^closely wedged between them, and the 
tjim in whieff they were^ imbedded^ must hav3 been 
subjected to a galvanic fiction, which in* the course of 
some six or seven hundred years gradually produced tho* 
effects recorded. • 


T HE AURORA BOREALIS* AND Tlllf TELEGRAM 


The offect of tho aurora borealis on electric telegraph 
lines^fg curious. In September, ^1851, there was a wi- 
markablo aurora which took complete possession of all 
the telegraph lings in New England, in tho United 
States, and prevented any business 4>e in g*t Ansae ted 
during its continuance. In February, 1852, anotifBP 
instanco occurred.'* ifoVJtds evening a heavy blgo Jme . 
appeared upon the piper* usyed by the operators, wSich 
gradually increased in size for rfie'spacc oflialf a 
when aflame of iir<^ Succeeded? to the blu^line, of* suffi- 
cient intensity fjHmm through a dois&i thicknesses of 
tho moistened^slicets. The current then subsided as 
gradually as ft had come on, unfil it entirely ceased, 
and was then succeeded hj r *u negative current (which* 
bleached, ins^ad of colouring the pap Adf*' This gradu- 
ally increased, untfi it alj*o, hi tuftn, prouheed its llamo « 
of lire, and burned# through* iiany thicknesses of tie 
prepared paper. * • ~ 
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* The* effect of the auJ*ora borealis, dr magnetic storm, 
Appears to he totally unlike that ©f common or free elec* 
tricity, with which the atmosphere is charged daring 
a thunder-storm. The ejectricity evolved during a 
thunder-storm, a$soon as it Reaches a conductor, explores 
with a spark, and becomes at tfnce dissipated. The other, 
ontHo contrary, is £'i' v>ery low tenskm, remains upon the 
wires sometimes half a minute, produces magnetism, 
decomposes chemicals, deflects the needle, and is capable 
being used for telegraphic purposes, although, of 
course imperfectly. > « 

The aurora borealis has in fact been used for trans- 

f 

jrfrittiiig and receiving telegraphic despatches. This 
aknos^ incredible feat \£as accomplished in the forenoon 
of September 2, 1859, between # the hours of half-past 
oigM and eleven o’clocji, on ]the wires of the American 
Telegraph Company, between Boston and Portland, 
and upon other lines in various par^s of the country, 
^as described by Mr. G. 13. Prescott, the able superinten- 
dent of the American tblegraph r \incs. The auroral in- 
flue 2 }oa.was observed one day upoil aft the lines running 
out of the oflic6 in Boston, -at ‘ the hour of commencing 
"TFusm^ss (eight o’clock, A J .M.), and it continued so strong 
up to half-paSt -eight, as (o prevent ?nny business being 
done f the ordinary current upon til*,,. wires being at 
times neutralized by # the magnetism of dbe aurora, and 
at other tinies so greatly augmented as to 3 render opera- 
tions iny r^ oticable. At this juncture it was suggested 
that the batteries should he cut off, aiid «the^ wires 
simply connected with' the earth. L 
feet.Tho current from the aurora doming in waves of 
that tirofdess intensity, there were times, both while tho 
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it was receding, ,jvhen* 


I . . ) _ 

wa^ was approaching and whikj 
the instruments were Enabled to work : but the timd 

i ’ 

varying accprdieg to the rapidity of the vibrations, what-* 
W^jver business wa$ done uppn the wires during these 
displays, had tp* bo accomplished in brief intefvals of 
fropi a quarter to half a mnyite in ^uratioij. ^ 

During one of those intervals,* the Boston operator 
said to tfie one* at Portland, “ Plcasp cut off* your 
battery, and let us see if we ’cannot work with the 
•in r oral curtent ^lone.” m 41 

The Portland operator replied, “ I ^yill do so. Will 
you do the same ?’* • 

“I have already done so,”^ was the answer. ft Wb 
are working with the aid of tbfr aurora al^nc. . HoW 
do you receive my writing ?”• • 

“ i^fery well indeed,” rwspondqfl the operator at Port- 
land ; much better than when ihe batteries were* oil; 
the current is steadier and tnorc reliably. Suppose we 
continue to work so until the aurora subsides?’ . _ 

“ Agreed,” replied J^ie Boston operator. u Are you 
ready for busine^?” J b ' "ij 

“ Yqs ; go on,” was, the answer. § 

The Boston operator then commenced seadW# 
private despatches.^ The line was worked* "In this man- 
*ner more than l$vo hours, when, tile aurora having 
subsided, the ltaftterics were re8ume$. 


i 
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SCHEMES FOR EXTINGUISHING EIRE. 



All who have whtched the progress of* inventions 
h°\^iffit!ulfc dt is f to» depend upon preconcerted experi- 
ments, as proofs of their, efficacy, for attaining the results 
predicted by their sanguine authors. In the year l77d, 



disastrous fires* which had so often afllicted crowded 


cities. A house oik fire was stated to be henceforth a 
-#*: ng of the past, while* the pap’sli engine and its cus- 
todians l&d from that time forward nothing to do but 
tt) enjoy a perpotual holiday. The accounts of this now 
ctiscovery at length uttractdcl the attention afc King 
George IIT., who determined to visit the inventor at his 
house q.n JVimbledon Common, there to witness expen- 
se cuts illustrative of t^e plan. The King was accom- 
panied by the Queen, the Brinco o£„ Wales, afterwards 
George IV.,, ^the Bishop of # Osnaburgh, the Princess 
^Royal, and the Princes^ Augusta, and several ladies and 
gentlemen of the court. The inventor received the 
distinguished p^rty with much sKysfactiov, Slid pro- 
ceeded at once to conduct them tlk. mgh a series of 
experiments which Appeared to leave doubt of the 
great benefits of his prinejole. The magazines of the 




time their * majesties with ^ho prince and 

princesses fir7t brcalcfas ( tefi! in one of the roor^^ ; and 
i hat the tea-kettle was bailed upon a fire made upon the 
floor ofthe opposite ronm, which apartment they after- 
wards filtered and saw a bed set on fire/ the curtains of 
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whifch were consumed with paif; of ,the Ijedsteadf but • 
not the whole, the flahnes, from the^ resistance of tho 
floor, goin^j 01 ^ of thomselyes. Tho king and queen* 
went downstairs and sa #v a horse- shg^ forged # in a 
firctavidc upon $ie floor, as? also a larg« faggot lighted 
which was hung up to the ceiling. 3 # After this twy fires « 
were made yon tlio Staircase, and* one under tho stairs ; 
all which burnt out quietly, without sp7;eading beyond 
the place where tho fuc\ was first Jpid. The party 
fiaid the greatest attention to oarcry experiment thah wa^ 
made, and expressed tho utmost satisfaction at the 
discovery. The. whole concluded Jby lighting a large 
magazine of fiiggots, •pitch, $nd tar : it burnt wifcfi 
amazing fury, but did no damageHo the floorer ceiling. 

It is statpd that the queen {fiul tlio children displayed 
the ijffiiost courage aud^ompowirc in going upstaifs 
and remaining in tlic room^immcdiately over that which 
was raging in flames beneath. . ^ , 

Mr. Hartley’s plan, notwithstanding these apparently 
triumphant experiment, neyer because generally adopted, 
mid is forgotten. *Tt nflist bo remembered tfyat tlio iftfpn- 
tor in conducting expc*rimeifts pf; this kind is enabled 
to select all the conditions of the trial and to 
difficulties # which yfaght occur in ordinary practice. 
■Probably this HHlic reason why so little has *been 
heard of late Jnars of a kinElrcd .invention^ Phillips’s 
hre anmhilatoj the success o£ which appears to be still 
more completely demonstrated. Abqpt 5^"* years 
ago, ^jientlfic men and puMic writers v^'e invited to 
witness the effective power oj^this nc^ invdfrtion fqy 
extinguishing fires. 9 A numerous party accordingly ^as- 
sembled at t]jLe ^London gas-works, YauxhalL The" agent 
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/by ^hicli it was sough] to accomplish the objett was a 

• n Am i * • 


mixture of gas and vapour. • After several experi- 
ments on a small scale, to show the success attained 
7 > \ 
by these means, the attention of ( the company was w 

direefed to a compartment of a large open bn^c^g, 
# quite twenty „feet high inside/ which was fitted up with 
‘ partitions arid temporary joisiing of light wood, well 
soaked with pitch and turpentine, and overhung beside 
with rags and shavings 'soaked in the like manner. The 
•torch was applied to thi^ erection, and the flames, which 
ascended immediately, at length roared with a vehe- 
"TSience which drove the spectators back to a distance of 
tm forty feet, ancLwere already beyond the power of water. 
The investor then brought forward one of 3ns liand- 
npachines, and threw out a volume of gaseous vapour, 
Ulrich in half a raiimtf entirety suppressed all flacjjo and 
combustion ■ and to show that the vapour which now 
filled the spapp was quite innox'ous, Mr. Phillips 
m ounted into tlie loft, and passed and repassed through 
ffie midst of it with a lighted candle in his hand. The 
' m&ahsne with which this effect Was Accomplished was 
rather larger than a good size'd coffee-pot, and 9 onsisted 
\fPvkree tin cases, one" willing another, and mutually 
communicatfrlg^ There ’was a sm^J quantity *of water 
in tHe bottom of the machine, and in 1 centre case was 
a composite cake, of the' size and colder of peat — con- 
taining in f the middle of it a phial of suljb auric Acid and 
chlora tc^ f potash. In order to put the machine into 
action this jypal was broken, and a gaseous vapour 

S ’enoratrJ so rapidly andiin such quantity that it imme- 
i^tely rushed out from a lateral spout with great im- 
pettcuj3fPy. The ihventor explained that a machine of 
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an\ size could Tdg made according to thfe purpose for* 
which it was intendeds 

* 

There can tye no doubt that all * these experiments 
were honestly conducted, and did really effect what they 
jearod to do; l£it nevertheless, great fires contirfhe their 
destructive ravages, and *bhe various fire. brigades are,* 
unhappily, not yet enabled to retire from their labours. 


THE MODERN THIEF-CATCHER, 



There can bo no doubji tliai nothing has contributed 
more render robbery a^diiftcuty and dangerous pro- 
fession than the invention of the electric telegraph. 
Tho following curious entries appear ip the tejegrapli 
book, preserved at the Paddington Station : — . 

“ Paddington, 10.2(^ a.m. — Mail train just started, jt 
contains three thieve#;, named Sparrow, Burrell, ^hd 
Spurgeon, in tho lirsf compartment of tlfe fourth first- 
class carriage.” . * 

i% Slough, 10.50 a^m! — Special train ju^t'ibft. It con- 
tained two tliievc r *. ono named Olivet Martin, wlfo is 
dressed in blue 7 ? crape on lift hat; the other named 
Fiddler Dick, it black trousers and light blotf&e. Both* 
in the third dbmpartment *of the first second-class 
carnage. • • 

“ Slough, 11.16 £.m.— Special tr&in arriye'S?*^ 
have taken the two thieves into custody, a lady having 
lost her bag, containing a purse with two soVef&g&s 

• • T i 
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/and some silver in it ; jne if the sovereigns was swprn 
to by the lady as her property. It was found in Fiudler 
Dick’s watch- fob.” 

It appears that, on ilie arrival of the train, a police- 
man oftened the* door of the third co&partment of J&e 
# first-class carriage, and asked ’the passengers if the) had 
' missed anything. c A search in pockets and bags accord- 
ingly ensued, until one ‘ lady called out that her purso 
was gone. u Fiddler Dick, you are wanted !” was the 
immediate demand of the police-officer, beckoning to thp 
culprit, who capae out of the carriage, thunderstruck at 
"""TffiO) discovery, and gave himself up, together with the 
fcooty, with the air of a completely beaten man. Tlie 
^ffectrof the capture \*>o cleverly brought about is thus 
laconically entered in the«tclcgjraph book : — 

§> Ut Slough, 11.51 A.a\.— Several of the snspectcd^ersons 
who came by the various down- trains arc lurking about 
Slouglj, utteriip? bitter invectives against the telegraph. 

one of those cautioned has ventured to the Montem.” 
, Another instance may be citcjd : — 

;«e>oc night, at ien o’clock, the chief cashier of the 
Bank of England received a 1 notice from Liverpool, by 
cJ^Ciric telegraph, to "stop pertain notes. The next 
morning the'ch^scriptions were placed upon aboard and 
given to a 'proper officer to watch yiat no person ex- 
changed them for gold/ * Within ten imputes they were 
presented at the counter by an apparenjj foreigner, who 
pretendudL&ot^to speak a word of English. A clerk in 
the office v^X J o spoke Gei-mau interrogated him, when 
r he decrhired that he hact received thfcm on the Exchange 
at Antwerp, six weeks before. TiJpon reference to the 
l$5ks^’ however, 1 it appeared that the notes' had only 
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b(to issued from the barjk about fourteen* day^, and 
therefore lie was detected at Aice - as the utterer of a 
falsehood. officer was sent for, who forthwith locke£ 
him up, aifd the notes w T ero detained. A letter was at 
sent to Liverpool, and the real ojvner of the notes 4 
cnnTe np To town. He stated that lie wits about to sail 
for America, and that whilst at anjkotel he liad exniftitecf 
the notes* The person in custody advised liim to stow 
the valuables, in his portmanteau, us Livorpool was a 
m very dangerous place for a man to waff: about in w T ith so 
much money in his pocket. The ownef of the property 
did so, but had no sooner left llie house than his adWociT 
broke open ijie portmanteau au<f stole the property. 

The thief was taken fo the iVfuiVdon House, and couid 

» • 

make no defence. The sessions were then going on»at 
the Old llailpy. By a little after* ten the next mortm*g, 
such was the speed, not only was a true bill fouud, but 
the trial by petty jury was concluded, and the thief, 
thanks to the invention of the telegrifph, sentenced to ^ 

expiate his olfence by ten years'* transportation, 

• » • • 


• A KF ! j)Y- WITTER INYEN TON. 

V 

* '7 * + 

Although tht'j elder Brunei*] 5 ft France very young, and, 
resided in ^rribrica some years before ho to England, 

ho fibber completely oveycanjo the dilllcV^^s of thew 
English language. # His accent* indeed" was ?ar fr<#u 
faultless* but he had a ready coflimaad of word^; n 4jio 
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difficulty in expressing himsfelf in an ‘emergency. 
daughter relates that \Vhen tlio, Prince Regent, after- 
wards George IV., Visited the works at ^oolwich which 
Brunei had erected, he addressed ‘the enginder with the 
words, * “ J remember Mr/^rancl perfectly, but 
Brunei has -forgotten me.” r £he latter bowed res^ect- 
* fully; and expressed Ins regret that \\e had been guilty of 
any omission. “The fact is,” continued' the Prince,’ 
“ that some years ago, when yo'a explained to me the 
block machine^ 'nt Portsmouth, you promised me a 
copying maeliiutf of your* invention, but y^>u forgot your 
■^ yr <yu?se, Mr. Brunei.” Without any hesitation, tho 
engineer, who was pfo\>ably not displeased to have been 
sej’ well remembered ^ feplied, n '“ Please your Royal 
Highness, 1 have never been able to perfect the ma- 
chine so as to make it worthy oi your acceptance.” The 
very* first patent he haU taken out was for a duplicate 
writing and drawing machine, which was probably the 
inventioh referred to by tJie Prince: it was not till up- 
"""^Whrcls of twenty ypars later that Brunei took a patent 
. for copying presk, which -vtas'm^ro successful. 

Un alio then occasion, wlicib Brufuel had to give evi- 
dfiWGg in a court of 'juVHoe in a cause relating to a 
patent rigid was absurdly aiUiuptod to thyow dis- 
credit on his testimony because he wfc^a foreigner. Are 
you not a Frenchman, Monsieur Brunei?” asked tho 
opposing cvunsel, with a triumphant glaVco at the gen- 
tlemcn of the jury. “Oh,* yes,” repli^t the witness 
coolly ; “ I a% from Normandy, the country from which 
, your oldg^Cobility dcrivp their titles*.” T " 

c " Some gentfemen having applied to him to make a 
vajiefy^ief machinery ftr applying a small water power 
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to \a wing wood, cutting storfe and mafble, preparing 
oak-bark, etc^ they expressed a f\ope that lie would 
not think Jheir notions extravagant or ridiculous. Brunei 
Replied, “ I seejnothing ridiculous in yutr* attempting to- 
a( V* a small •power toVnany purposes-'-no more than 
to have many carts # and duly onff ‘'horse.' It is?n<it e:S» 
pectedyon y^I fasten them all together when you only 
want the use of one.” * 


TIIE GEOLOGIST A*fl) IIIS HORSE. 


” * 

Unlike ^Tilliam Smith, the “ fa flier of English geology,’’ 
who being too poor to ridfc except when employed .as a 
land- drainer, waited over a large pai;tfof li upland, the 
late Dr. Buckhmd had means mount, and pcrfohnsd* 
nearly all his ^eologieab excursion oil horseback, the, 
horse imbibing a decidedly geological tasj?e. The Victor 
rode it favourite old* black i^ai D, wlio was frequently 
caparisoned all over ivitli lieo$ r y bags of iqssils ani pon- 
derous liaanmers. The old mare ■soon* learnt lier^duty, 
and scorned to- take interop in her master’s pursuits; 
for sli£ wou\t remain quiet without anyone to hold 
her, while lid w&s examining sections and strata, an<^ 
then patiently submit to be loaded wit, interesting but 
weighty specimen^. Ultinfatply^she beovni^ so accus- ^ . 
torned to her work, that she/ iruvariahly came*to a£ill 
stop at -a stone quarry, and nothing ^vould persuade’ her 
to proceed until the rider had got off and exaiqined^o 
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quarry. On 'one occasion Dr. Auckland was in 
danger from tlio falling stones as he was climbing iip 
the side of one of these quarries. He was told of ids 
dan^r by the bystanders. 9 f “ Never ‘^lind,” said hey'** 
“ the stones know me.” « * • */ 


A STORY OF THREE WORKMEN. 


A'IUEAt fiiy, which br»kc out intends in 1N0*2, entirely 
destroyed the magnificent (grain market, the cupola of 
which was regarded as one pf tlio most remarkable 
structures in Europe, not merely fur its vast dimen- 
sions, but for the novelty aiuKngenuitr of the principle 
on which it\\ { as e obstructed. This cupola w as entirely the 
work of three somewhat obscure nrtizans, whose names 
'are scarcely remembered in history boyor.d the following 
anecdote: — At Mho time of the' fetes, given in Paris in 
hdJJ&esr of the birth of this dauphin son of Louis XVI., 
the great spafe* enclosed by the circular building then 
knowfi as the Halle aux 131c s, was e\ r ered by an im- 
mense awning, presenting* by the light ofthe illumina- 
tion within beautiful appearance. This] Sight &ade a 
•powerful impression upon the imagination nf two young 
architeets, nanfc/5 Legrand anlMolinos, who had recently 
rcturnecW-oSi studies hi ]?omcj one of?* whom remarked 
that, it was a pity sucVa roofing* could not be made 
p^j»r^fflSat. The idea reached the authorities,- who at 
once rCqiiested the young architects to undertake the task. 
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V* It’is impossible,’ * replmd Mplinos. “ iJliis vast build* 
mg, with its twenty-five arcades, Was designed by tlio 
famous IJ^ziefes, without any idea 3 of its being called 
upon to support the cnormius weight of such a roof as . 
wfl^d be^reqmrcd.” ^ 1 * , 

“ Nothing is impossible' for gc^bjs,” mterroptctj Lu* 
grand. • a “ I know an enthusiastic workman, a more 
joiner but a good mathematician, who -would find some 
^ay to solve the problem, tie lia?,* published a book 
about the joiner’s art, and though few, pay attention to 
him, he is uncf of the most able and original men of his 
time.” * -» , 

This man “was the , builder, > Jacques Roubo, ancUtho 
young architects lost no time in presenting tHeir request 
to him. * * 

“ I care nothing for* the refutation of originality,” 
said Roubo, after listen hyb’ respectfully to his visitors’ 
statements. “ ^fy originality shall V« siiyply that of 
having the courage to revive a plan which has been 
forgotten, and w Licit* 1 think will .accomplish wlijvt "ap- 
pears to you so difficult. Give me a % day, and i will 
give ytfu an answer.” J # » * 

On the follow' ing JaJ ltouiio made knqwn liiif-ileter- 

II if 

mination unde Like the cdnstructidn of the eppola, 
on the conditions that he slijjild bo at liberty to select 
his owq workmen, and should have entire, freedom to 


follow his o' jn plans. Tips being assented to, ho de-^ 
vised a plan (suggested by the Cliatea^jte la Muette, 
constructed by thc^celebratefi Rliibp Delorn v ‘ which coil- „ 
sisted in substituting for solid ’foams thin J boards support- 
ing each other, and going off from the, edges of tbp -walls 
in all directions. He had to help him in his diffiqp.lt taSSt 
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& carpenter named ,A.lbourg, and a blacksmith handed 
Raguin, the latter of whom executed the fine iron Jan- 
thom which formed 1 the crowning point in the edifice. 

, After only five months of labour, so v r ell directed that 
not one Iiuman life was risked, the great work was com- 
pleted on the 31st January, 1 783. The cupola was 
one hundred and twenty feet in diameter, its height 
being one hundred feet from the ground. Twenty-five 
openings filled with 'panes of glass divided the roof froi^ 
top toebottom, and it appeared to the architects of the 
time almost impossible to conceive how the dome was 
sustained, divided as, it was between wood and glass, 
anci apparently of less thautme foot in thickness. When 
thd temporary supports were finally taken clown, Rouho, 
fall of confidence in the principle which had guided 
. him, "insisted on standing; unde* a cornice, in order to 
examine the roof closely, aml^ observe if it shook when 
left to it?r own resources. No* one would share with him 
everybody considered a great danger. The props 
weiw removed amid the acclamations of the people, and 
the intrepid Roubo was assured of tfie complete success 
of his undertaking. Ho^wa’s borne in triumph ,on the 
shoulders of tne admiring ciiizetis^ the crowd pressing 
on all sides to gain a sight of the fij^an to vyhom they 
owed a construction so novel. 

Roubo, on this occasion, as well as on all others, 
showed himself to be as disinterested asFlie was skil- 
ful, renouncing what he might have claimed as origi- 
nator of sojjreat an enterprise, and accepting qnly 
tluu surif^Stgrecil upon a remuneration for direct- 
ing the work. Raguip, praising 1 his own Ljuithorn 
cejr^day to him, Houbo replied, “ Don\t pienlion it ; 
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if i were only in your liAe, I would hfyve mada the# 
whoife cupola of iroif” — an i&ea Realized twenty-five 
years afterwards. Houbo’s history ife interesting. The 
son of *a p*oor journeyman Jbuilder, lie i;ad been left to 
liir^lf at an f&rly age ^ nevertheless^ endowed wrti a 
strong desire to raise liimsolf abovc^ Jhe cfocumstotficos ix\ 
which hip was placed*, and conscious that improvement 
alone would Vo Ibis, lie applied himself diligently to 
study, although many difficulties stood, in the way. The 
•little money giyen him to buy food was for the most part 
laid out in the? purchase of books and models for draw- 
ing; the harshest privations were^ unheeded by hifh, if 
he could buy f books. MYlien' l^e' began -to work afcjiis 
father’s trade, ho was still so poor', that wlic* he*sat tip 
during tjje long winter $iightt for # purposes of study die 
could not afford to pay for a hueip or candle, and Vas 
obliged to pick up pieces of .follow and fat thrown 
out by the neighbours and burn them^ Suc^ ardour 
did not remain long unfruitful.^ He was observed by. 
Professor Blondel, a ucjphgw of the 'celebrated architect 
of that name ; and, <£rum that time, he h^d a guid^ and 
- a support. < After giving hiln gratuitousTiossons for live 
years, and otherwise encouraging and Assisting lyin, 
BlondcPli^d cause tb be proud* of his pupif. 
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THE STRUGGLE^)* OF OPTICAL-GLASS— GTJINAj^D 
OF BREVETS. 


.Phe, first artists aj*V men of science on the Continent 
had failod in manufacturing glass exactly sui^ech to the 
purpose of optical instruments, when * about the middle 
of the last centuuy, TJollond and the French and German 
opticians made pxperimfeuts to discover the cause of' 
this^ failure. Tllcy found it to be the/ necessity for 
avoiding any variation in the media of •’which the glass 
is cKAiposed; u& the slightest difference acted as a dis- 
turbing cads e to the progress of the ray of light, derang- 
ing the refraction and distorting the object. Tho 
Academic des Sciences t ln Paris offered prizes in vain 
for tho overcoming of this iVfiicnlty. Tlie celebrated 
chemistst Jjoux-^f St. (I chain, and Xnut of Langres, 
^devoted their attention /o it in vain; even when par- 
, tiahy^‘ successful, a * diameter «o IV three inches or three 
inches and a hijlf was the largest ttfey could obtain. It 
remained for a man iit no degree conversant with 
sciwig^J not .} glass inakcf by tru^e nor distinguished 
hy education, buiTend owed with wonderful engrgy, spirit 
of inquiry, and perseverance to arrive at the solution of 
the di flic ul *■ 

t This man was fl ainand, *a t poor peasant in the village 
of 13 re nets, in ihp canton of Neufchatel inF Switzerland. 
^Jjike manjj^i the villager® in Switzerland) 1 Gvimnd 
partly deployed his time* as a workman in a branch of 
the ‘watch trade, Watchmaking, from the necessity of 
(fjfitniu^l close inspection with a magnifying glass into 
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minuto portions of the work Is proverbially* injurious to 
the eyes; and Guiuand, suffering fx-oin tho common 
affliction of Jiis trade, was compelled to wear spectacles. ■ 
ITis poverty — foi* *tho camii*gs of tho Swiss watch* 
makfirj wci; at ^liis pentyl •extremely k>w— -drove film 
to the resource of grinding spectacl (glasses for hi« own , 
use. In This way lie acquired sopacp practical knowlodgo 
of the principle of* lenses. 1 Icing of a ^cry ingenious 
turn of mind tho work interested him, # ^nd he began to 
make for his uMi amusement fulfill refracting t®lg£- 
copcs, which lie mounted in pasteboard cases. One 
day visiting the shop of Droz, the master who employed 
him, at Ohaux 3e Konds*«ho was sjiown a? small achro- 
matic telescope of English manufacture, a inofo psrfocff 
instrument than lie had* ever secy before. Delighted 
with Hie object lie obtain?*! permission to examine if, 
and finally to fake it to pieces, separate its lenses, and 
measure its curve-:. Satisfied that lie ha<* mjisteA’ed tho 
principle, Cruinand resolved to attempt to imitate it, and 
communicated the jnb'fifrim* to his master. Glass suited 
to the purpose couli oidy be obtained in England; 
Droz, hrfVing occasion tf» visit £ftis counjjy iu obtain a 
patent for his holf-wiiiiinj; washes, brought back* jvith 
him as much glass as enabled Gainaifd to construct 
several achromatic telescopes, which were entirely 
successful, • 

There was,; however, stityihe great difficulty of bad 
glass, and the presumed impossibility of procuring optical * 
glasffolFa large si^f. Even^ic Is^ae Isew^oi^ had pro- 
uouucod these difficulties msiWMiauniubl£. Hoft^tho*, 
\ws a humble journey- worker to succeed in overcoming 
them ? The* question seemed unanswerable, but 
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~ nand was Jfi no way da rioted. He had been accus- 
tomed to the fusing of metals in his own business, 

, and had observed that in the ordinary process tho 
waving and the threads similar to those seen in the 
fushig'of glass were removed by stirring and thorerghly 
, mixing the jnetal l\y mean-s of an iron bar. This fact, 
suggested the application of the same process to flint 
glass, and after many attempts made during his leisure 
hours tho ingenious peasant , succeeded in what had so 
long baffled the great, scientific men pf his time, the 
production of flint glass perfectly free from what are 
called striu?. From,,] 7 lS 4 to 1790 he made almost daily 
experiments, melting .flown afc each tiine about three 
or fogr pounds of glass, and keeping a careful record 
o« all the facts which lie observed. Having during 
this time abandoned lin old branch of the watch trade 
for a more profitable one hc^-jbtaincd a bolter command 
of capital an cb, leisure, and among the first results of his 
improved circumstances lie purchased a piece of land 
the banks of the Doubs* where lie constructed a 
fur^aefi' capable of fusing the largp amount of two hun- 
dred -weight of glass. > Accidents and disasters long 
b^set^his course. His ^crucibles failed, his furnaces 
burst, but he renewed them, and repaired., ail defects 
with indomitable patience. At last he succeeded in 
obtaining large pieces of uniform quality, in one case 
reaching the size of eighteen indies* in diameter. 

1 He also discovered tho important art <3’* soldering to- 
gether pieced of good glass?, altogether obliterating tho 
qW3 ofr junction. Th^ accomplished by first fusing 
them together, and th§n grinding out the globules of 
or particles of' sand on a wheel du^teyt with pow- 
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derSd emery. Finally, ho replaced the mass in a /ur- * 
nace, jvhen the glass •expanding <a£id filling up the 
hollows, he was # enabled to obtain with certainty the ^ 
discs of.flii*fc glass larger than any that had yet been 
manufactured. \ # ** 

iftiUl^chnenler, of Munich, hearing # tho result of 
his experiments, on making further inquiry, proposed to 1 
him to join*hii>a. and M. Frauenhoffer in their establish- 
ment at Munich ; he accepted the offer, and one of the 
Jargost glasses resulting *from^ theii* ^experiments is 
now in the Observatory at Dorpat. # * ^ 

Guinand returned to his own country, hut not being 
.a glass-maker Ijy profession, he proseeutecUiis resoartjbes 
only at intervals. He Iflad discovered the principle j Tad 
earned a well-merited refutation in the world of science, 
and promoted the researches of others ; hut the result** 
of his experiments had n^t attained to certainty in 
practice, and ho had not overcome the difficulties in the 
fabrication of crown-glass, which requirCsTh^same per- 
fection and the same dimensions* asdho corresponding 
flint. . *• # • .. * ' 

In tho latter ycar^of his Jife. Guinand* entered Tnto 

• • 

communication with tho Astronomical ufyLon- 

don, and jsent over r.oTao disc? of flint-^laft?, of which 
Messrs. Dollond, Hcrscliel, and Pearson made a faramr- 
ahle report. It is remarkable that at tins time, in the 
country •which had supplied the Continental th flint- 
glass, a disc oJ^six inches should have been considered a * 
rarity. % . a ">» 

Soofl after, a cwmiissicgi, composed of Messr s 
schel, Faraday, Dollojd, and R(5g*et, was instructed £o 
pwsue the inquiry as to the manufacture of flint^glas^ 
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* Mr. Faraday took the leac^ both in Iris own laboratory 
and at the glass- workr of Messrs. Pellatt, and coyld not 
fail of arriving at, important conclusions. He changed 
tlio principle of fabrication,' and produced ( a borate of 
of remarkable purity.^, The Lortfsof the Treasury 
had found It advisable to ’make a Relaxation ‘Jr tho 
Excise laws in fe/our of the Royal Society, or persons 
acting for scientific purposes undgr tljpt bocly. But, 
notwithstanding this regulation, the interference of the 
1 officers, and thh "delay in obtaining the necessary licence, 
proved so onefrous and inconvenient, a# completely to 
sbnckl coheir proceedings, and preclude all attempt to 
GTOjfrove by means 'of experiment : and ( tlie question as 
Ao*the fabrication fTint- glass' 1 being actively pursued 

ip Franco and Switzerland, the Commission ceased from 
i6s labours. & 

‘Shortly afterwards M.^lninand died, bearing with 
him the secret of his process ; but in .Bavaria, tho works 
in which 'lie had taken part had been continued accord- 
ing to his system,; ahd his wife and two sons had 
witnessed his experiments, and were desirous of avail- 
ing themsclVvs of their father’s invention for their own 

aava r ioa.gu. , ' 

'M. Bon temps, who Had devoted much attention to 
thezmanufacture of glass generally, and particularly of 


such as is required for op 1 leal purposes, was introduced 
by M. Lfcx eboiu*B, of Paris, to one of the* sons of 
Guinand, who was endeavouring to {yell his father’s 
secret in England, or in France. Ilo formed an asso- 


with him, but di£ not succeed In arriving at any 
good result. The treat/ was broken ; but M. Bontexaps, 
satisfied of the ccrrcctness of tlie principle if propcnly 
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applied, continued fhe experiments grnfb iflvoi&tf Tjiih- • 
out colliding Guinand*; and in 4828. they succeeded in 
producing goodLflint-glass, and discs of from twelve to # 
fourteen inches, besides a lar^e quantity of smaller sizes. 
IVom that time the manufacture may be* considered #> — 
liav^^een* establi shod on ft regular system? Puce discs 
offlint-gjass wore esliibiteJ in the threat *ExhihiTi oft of* 
1851 1d pf tvteftty-nme inches in diameter, each weighing 
the enormous amount of two hundred weight. 
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was 


Gal van r, a natural philoBo^Lor o£ Bologna, in 
one clay dissecting a dead* frog while one of hiri$papils 
happened to be making experiments in'eTecffieiHy by his 
side. Ho observed that the nihscks of the frog being 
exposed gave signs jjf mofion whenever the neirOstwmo 
in contact witli the scape!, whi^h acted n? course as a 
metallic conductor. Qalvani* vaiuod^fflS^.vpc^eients 
and dissected anotliSl* frog, Exposing Jlie tiorves Winch 
go down tTie spine into' the legs, and wrapping them in 
a leaf of pewter. He appliod^to this one of the tflfeto points 
of a cdCcpass or ^ pair of scissors; and touted with the 
other the sur^ice of the legf or thigh of the frog. Every* 
time t^is #wos repeated it # produced coijyulsive, mOye- 
monts*in the muSfcles, which .jjprB motionless w hen t&s ■ 
process with^F^ommunication %iSBy&ie 

w ho was a* man 





t ♦ ^ 

the existence of a new principle 
~m this phenomenon, aid originated the fertile branch of 
physics known by the name of Galvanism. The con- 
vulsions observed By him in frogs were noif permanent* 
and cou 5 d only be produced by contacl with an instru- 
ments formed? of two metals. 1 After numerous 'dkperi- 
ments he discover ea ^hat a metallic communication must 
bo eljBblished^ between the nerves and f tlie n^iscles. 
Thttt^was the galvanic fluid, Nature’s most powerful 
agent Jn all her operations oh the surface of the globe^ 
made jaiown %o man. Shortly aftex wards, Volta, 
another philosopher, repeated Galvan’s experiments, 
aa£ discovered thal electricity was do v eloped by the 
mere contact of metc.Ts ; and conceived tho idea of con- 
structing what has since, from the name of the inventor, 
been galled the Voltaip^nilo. The quantity of electric 
flm&woduced by "the first ^ ontact of zinc, copper, and 
cloth^fcommunicated itself • to the second, and so on 
increasing Vith, great energy as it accumulated to the 
end af&he pile. The chemical effects Qf this instrument 
he foufla to be very remarkable , it decomposed water, 
oxides, acids', and all salts. Tho chief merit of Volta’s 
discos wjfy'-frrs ih it it aemonstrated the" fact thak tho 
pnuCipIe ' of "the phenomena observed by Galvani was m 
the fliems elves, and not in the nerves of* the animal. 

In the cause of the movements he fad noted 

was rii§|3y a current of electricity passing aldhg the 
nerves ajjfl muscles. This gave rise to the term Voltaic 
Electricity, ai$ finally led to the perfecting cf the elec- * 
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Tpc ylea of moving a vess<d in the wjter by<md|ta of 
padiJi^wifeels, apjSars to Ije of grpat an|^ui+yjjf He 
boats bj which the Bpman army •'Hinder C&nclius 
Codox was transported into Sicily were propelled by 
wheels moved by oxen ; and* in many old ^nlitary 

■treatises the substitution of wgoeels # for oars is men- 
tioned. One fcf the earliest of the dreams of our 4wn 
inventors was that of mating ships move by i*fccha£ical 
power, and without tlm assistance of wind and J ^'* 
many ingenious designs were published prcjfls 
accompli§h that object^ Thomas Savery obi 
patent in 1696 for a patfcjle-jebpel to bo fixed 
side of a ship, to be turi^d by men by me 
capstan. Papin* Jonathan Hulls, Bern on ifi^ and 
others, also suggested schemes foreshftcknfSig the # use 
of steam in navigation ; # but all these notions lvere 
fruitless, befon? the^inveniion of a # steam-engiilb* pro- 
ducing^ continued rot^tiVe circular ntotionjKw to 
turn the paddle-wheels .with the neesfsary lorei** Six 

* years after Watt took* out tffe patent fjpr 

planet motion, Mr. Patrick Miller, of Dalswinton^nfe* 
lished a pamphlet detailing a plan for propeIBng a 

• double failing boat, invented fyy him, by m8anf ojpaddlo- 
wheels; but the motive pdwer he proposed J$*umploy* 
at $at iimte, was simply th% tedious one oj men turning 
a capstan, Severil experamei4j|^^#^J^M 

* M ‘ * un<Tto 
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Render the jobeme profitable. It was during a* conver- 
sation on the subject oC these experiments at the, house 
,of Mr. Miller at Dais win ton, in the year>17R7, that tMr. 
James Taylor, a gentleman living, in M®\ Miller's 
f family as* tutor ^to his sons* suggested the substitution 
^pf the newly-invented steam- en gin/' ’for the rut?#” con- 
trivance of manual labour. Mr. Chiller appears do have 
been at first disinclined* to adopt the<*suggSstion, ©n tho 
ground that when chiefly wanted to giro aid, that is 
4o say in time of 1 stones, it would prove ikeless; Mi. 
Miller adding ^in such cases as that disastrous evert 
whfch happened lately 01 the wreck* of a whole fleet 
ifpCSi* a lee sbpre, off*the coast Spain, every fire on 
taurd jpau^. lie extingui shed. : ’* t 

o Fortunately, however, *t wa$s determined to fry the 
experiment. “ At thiig^imiej’ says Mr. Taylor, in his 
narrative of this affair, “Wiliam Symington, a young 
man employed a, t the lead mines at Wanloekhcad, had 
invented a new* construction of the steam-engine by 
throwing off (he ah* pump. ( I had seen a model work 
and wees 1 pleased with it, and thought it Very answerable 
for Mf. Mills’s purpose. 6 Synjington bad come into 
EdinbjJrSTT {fiat \vin ter for education ; being acquainted 
with' him 1 informed him of Mr. ^Miller's intentions and 


minfe, and asked if lie could undertake to apply his 
engine to Mr. Miller's vessels, and if he could I would 
recommend Turn. After fprae con venation Sy^nington 


‘engaged to perform the wortc, and Mr. Miller agreed to 
employ him, c It was final ly arranged that *cheie experi- 
^^ ushould l^e perforpj&d dn the l&ke at Dalswintbn 
ixT^Pi^ftsuing summer fa 788). t Accordingly, in tho , 
the classes of the college Jzrpke *up, f 
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mained in town to superintend the casting etc., which* 
were. done in brass tty George# Watt, founder, at the 
bac): of Shakspgnre Square. When they were finished I. 
sent the articles to the country and followed myself. 
After some interVal I took Symington yrith im, toJJals- 
wintuj^to* put tl&\ parts* together This was accom- 
plished. about the beginning of Oetobcf, and the engine* ' 
mounted ifi. fl trarae, was" placed upon the dock of a very 
handsome double [pleasure boat upon the lake. We 
m then proceeded^ to ‘action* and a mo fo completely suc- 
cessful and beautiful experiment was Jh ever made* by 
any man, at anytime, either In art or science^ • 

The - boat • was composed of* two small deck Jiuats 
placed side by side, anff joined together aecqpdi^g to* a 
plan which was believe^ by Mr. Miller to secure greater 
speed and other advantages- Tl>e vessels were oftly 
twenty-five feet long, and* 1 seven broad, and tbo" tiny 
engine, the cylinders of winch were only four igches in 
diameter, was placed upon a platform between the .two 
boats, which if was found to move* easily along a f the 
rate of five mMes an hour. The experiment w^s re- 
peated^ shortly afterwards Vkliyin other befcit and a speed 
of six and a half or seyen ndlos an Mmr» havny^been 
oTYtained* a narrative A 1 the experiments was drawfi up 
by Mr. Taylor and published in the Caledonian Mefcury 
and other papers. Small #s was tlio scale on which 
these t%perirnentfj were conducted, they* demonstrated 
for the first time the possibility of moving a vessel con- 
tinuously without, the aid if, and oven in*opposition t$, 
wind fir tide. Mr. MiVer jva^ not jmaware ,p,f**,i±e 
stupendous results £o be anticipated from such an in- 
vention } but the kinfi of engine employed was regarded 
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•by him as not adapted for t^se purpose of practioal steam 
navigation. The . experiments were suspended^. and 
, after amusing themselves for a few d°,ys on the fyike 
with the first steamboat ever employed, the inventors 
' rcmwecWhe engine employed in tha original experi- 
ment and carried it into the house oLMr. Miller vdiere it 
' remained an ornamental piece of furniture for many years. 

It is, in fact, as satisfactorily shown by Mr. Hen- 
net Woodcroft, to flic perseverance of the young 
^mechanic employed at, the lehd miites at Wanlockhead, 
that wc owe thlj construction not of a msre philosophi- 
cal Coy tot of a really practical steamboat. In the year 
]4W‘ Thomas, Lord c .l>un das, of Kerse, having -heard of 
the Dalsw^nton t rials,* employ cd f Mr. Symington to make 
aperies of experiments o<i steamboats with a view to 
cifable them to be substj] id ccL for the horses then em- 
ployed to draw vessels on *} ic Forth and Clydo canal. 
These experiments occupied -more than two years, and 
arojsaid tonavo'eopt more than seven thousand pounds. 
The result of thcsoaclTorts was the construction of tlio 
“ Charlotte Lundas,” so named from- his lordship’s 
daughter — “ r vessel,” .says Mr. \Voodcroft, “which 
f ro mr'she i ' l siim >Ji of its machinery, might liavo been 
ILL ^ork 'to 4 il i is day with such ordinary repairs o.s are 
3 iOw® occasionally required to all steamboats.” In this 
vessel there was an engine with the steam acting on 
each jsid© *bf — iho pi^tt n (Watt’s patented indention), 
"working a connecting rod and crank, Pickard’s patent, 
and the unicgi of the cranl^ to the axis of Miller’s im- 
paddle- whee^, ^hic Ip was Symingtoirs own 
invention. Thus hall Ssymingtog. combined together 
for the first time, those improvements which, oonstittfte 
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the present system of steam navigation? # Having a* 
imnjiftar of noblemen ami gentle iften aboard, and towing 
two? vessels eiurti of seventy tons burden, tlie “ Char- # 
lotte 1 Lindas ” ipeved easily for nineteen miles and a 
half iy’ the face a strong* gale \\hiqji prevented any 
other Vessel being* even .towed Jby horse power to 
windward that day. • Although |n objection was raised ’ 
on account of 1 tlitJ damage done to tlnj banhs by the 
waves created by the paddles*, the Du ho of Bridge- 
water gave an girder to Symington to build eight boats 
similar to tli<? u Charlotte Dnndas ” to/dy on his cjfnal. 
ft. is stated that Symington returned to Sen tin ad elated 
with the pros [Tec l of being able introduce steam navi- 
gation in a short timfj, and to veEtlize to l^niseff the 
advantages which Lis jngentiity and unwearied perse- 
verance gave him reasefti tp anticipate ; but he was 
doomed to disappointment, lor on the same day thfit he 
wars informed by herd Dunlins of the final determination 
of the committee not to allow steamboat? to bo em- 

ployed on the canal, lie received •intelligence of the 
1 J • \ * 
death of the DtoLe of Bridgewater. Unable longer to * 

strugg^' against his ijiisTbri uyevS, his resources being- 

exhausted, he was obliged, wylll grea^-elftctaiic^, vo lay 

up his boat in a creel? of the canal, where ~7t remained 

for a number of years exposed to public view'. • 

Mr. Taylor’s wi(]|bw r subsequently received a pension 

from the government, granted by the late Lord Liverpool, 

and in 1837 each of his foul’ daughters received a gift of 

£i>j) through Lord Melbourne. Mr. Mijjer, who w r as a 

wealthy man sought no pecui^r^ aid. g O n ^ 10 vhtdf it 

cannot be said that#tho pioneers of steam navigation 

received rojvqjds from the state commensurate with 



166 


INVENTION AND DISCOVERT. 


? r the great .services which they rendered to the world. 
Symington presented fi memorial to the Lords of the 
Treasury in 182J, in consequence of which the sunt of 
one hundred pounds was awarded to i liimtfroln Her 
Iftajoaty'skprivy pur.so, and v year or two afterwards a 
further sum of fifty pounds ; hut in decline of/his life 
*he was chiefly sufiportgl by a triflifig sum allowed him 
by the steamboat proprietors, and by the assistance of a 
fow relatives and friends 

Tilt 1 year 1812 *U memorable as the year in which a 1 
practical steamboat was first eonstructeh to ply for 
hirer Thr was the “Comet” steani passage boat, 
designed by Mr. Henry JS ell, of HMensbutgh. It was a 
vessel of fhirty tons fnirden, onl|y propelled by a steam 
engine driving two paddlcAvhoch on each of li°r sides. 
Tilt’ engine was esl'te'vVd at three-horse power. 
ILaviftg built and launched Vli is vessel on January 18, 
1812, Mr. Bell exhibited the following placard on 
the Ctli of .Tii gust, in that year:-- 

. “ StE&M # Passaoe Bu.vr me ‘ (Joaie r,’ between Gdasuonv, 

Ciub-iNocic, a v i> 11 e 1 j LN snujion, rruV i-assengejis onsy. 

* % 

“ T%^sub.*-nTC-r having, at much expense, fitted up a 
handsome "vessel to ply upon thd* river Clyde, between 
Glasgow and Greenock, to sail by the power of the wind, 
air, and steam, he intends tfial the '"essel shall leave the 
Broomiolaw on Tuesdays, Thursdays, and Saturdays, 
about mid-day, .or at such hoitr thereafter as may answer 
From the state of the tide; * ml to leave Gu^emck, on 
Wednesdays' n^d Fridays, in the morning, to 
suit the tide. Tho elegance, coinfc % safety, and speed 
of this vessel require only to be proved to nSeet the 
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approbation of the public ; and tlio people tor is deter* 
mined to do everything in hi^ power to Inerit public* 
encouragement. The terms are, for tjie present, fixed at 
four skillings for the best cabin, and three shillings the 
second; but be/ond those rites nothing is io be allowed 
to stvvLvaifls, or juv otlitu* person employee!* about the 
vessel.. The subscriber eontinuf'.s*4u i * cstablwH'Sieitt'^fc. 
Helcuribufgl* J laths, i lie same ’a** for years past, and a 
vessel will bo in readiness to .convey passengers to the 
* Comet* from Cmmock* to ifekiiisbtfl’gh. Passengers 
by the * Comet' will receive information of tlie lifrurs of 
-piling by applyhig at Mr. JftiTuslon’s Ollice, Droorniglaw ; 
or Mr. Thomas JLHackj icy's, East (Juay Head, Grvonopk. 

• * ** -‘IJh.XKV BiTLL.” 

» • • 

• 

Mr. *T>ollV ontoT’pnsp raid speculation for flio^irst 
year turned out a losing oife; fur so great, says he, was 
tlie prejudice against stejiin-boat navigation by the hue 
and cry raised by the lly-boiu and jeoa-k proprietors, 
that for the first six months vfcry lew would venture in 
tier. Hut iu .the dbifrsc? of the winter of 181^ as sIlq 
had plied all the* year .she began to gain credit; as 
passengers were earned tw%ftly-four nines as quick as 
■hy the # coac lies and a tMrd of (Ini ex;*'" ,*?, ^Ctfides 
being wsa*m ami comfortable. Put cve*i alter all, lie "was 
a great loser that ^ear. Ji^the second year, he marie her 
a jamming boat alb over the coasts ot‘ England, Ireland, 
and Scotland, to show the jjublic the advantage of steam 
boat navigation over tlie other mode ofrsailing. 

** liwo years after the lauuidrii^g of tliS tv ComeiP’ Mr. 
George Dodd, an enthusiast? ongincef and^ designer of 
6team]?oats 7 successfully navigated, a new vessel named 
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-the “Majestic,” from Porj< Glasgow m Scotland to 
^Dublin, and' tlienco. rotund the Land’s End in Cornwall 
to the Port of London. It was chiefly,, owing to ^Tr. 
JJodd’s exertions that steam vessel# were w regularly 
mtahlished on the Thames ip the year*.' 18 M . In 1817 
five of these Vessels v r ere ply ill g fuij/passeng£rs finder 
Air! Dodd's direethnfs ; £ ;wo between London and Kieh- 
moud, two between London and Gryvefegifd,' and tw T o 
between London and Margate. ’ A large number of 
serious accidents H>j fire and the burs.ing of the boilers 
of 1 1 * 2 * high pressure engines then in use, « led to a Par- 
liamentary, inquiry in LSlV, but in spite of adverse 
witnesses and the organized opposition of the Thames 
wider id oil, the- cause of si cam navigation rapidly gained 
ground, and the committee* inserted in their report the 
following memorable words : — 

“Your committee cnfcrwl on the task assigned 
Hum with a strong feeling, of the „in expediency of 
legislative iifLrfoienco wit It the management of pri- 
vate 'concerns or properh, farther tliau the public 
safety Should demand, and more especially with the 
exertions of that mechanic*'] -skill 1 * and ingenuity, in 
whichgthe arti^s <?f this chantry are so pre-eminent, by 
w hidiwtkcftrfuunr of man has been greatly abridged, the 
manufactures of the country carried to an unrivalled per- 
fection, and its commerce extended o^r the whole world. 

“Among these, it is impossible fo r a momlnt to 
overlook the introduction of <otcain as a most powerful 
agent, of almost universal application, and such 
ntil^, that but for its ajsisjancf, a very large portion of 
the workmen employed in an extensile mineral district 
of this kingdom, w r ouJld be deprived of their subsistence. 
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“A reference to the evidence taken, wall also 
witluw^at advantage this power ias lately been applied, 
in Groat Brit&mt to propel vessels both of burthen and 
passage*; hjnv mucji more extensively it lias been used 
in Amftrica, and*<jf what hither application Jt cer- 
tainly -capable, if li may* not be said to be even now 
anticipated in prospect.” * • # * 


THE HUJIOiOUS Sf[I)E OF TELEGRAPHY. 


Tiie despatches whiel^ pass over, a* tel egraplTlinft says 
a practical manager of extcns>t> system of telegraphy, 

if collected together, would present a very cflricms and 
interesting volume of "correspondence. The price "of 
the transmission of a message depending upon The 
number of words which it contains, of course renders 
the construction of it necessarily as ^ric^s possible. 
-Most despatches are contained ©in less th^ni ten words 
(exclusive of .'gddres?; uirnl signature, which ar* -not , 
charged for), and ih»is surprising huw much matter is 
often ccTntaincd in this ■brief nipnbcr. 

• A lady, desirous of* ascertaining wLfcn V 1 ’ JtusTwad 
would return home, sent him a message making the 
inquiry j to which hc^respoigled, that important business 
detained him, and tkat he could not4eave/or gome days. 

The lady immediately replied by sending him another 
despatch the^bilowirig laconic manner*. — 

# i‘ Arjwflie, Ancnist 12, 18^1 
“To_ F. C. P. — JPespatcl? jeceived. Deuteronomy 
xxiv. 0. m “ (Signed) Kate.” 
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° The gentleman to whom the despatch was addressed, 
upon rel erring to the passage in the Scriptures alludvd to, 
obtained the following lengthy and suggestive epistle : — 

a When a man hath taken a new wife, be shall not 
go ogt to war, neither shall he be purged witji any 
business: but he shall be free at J^oine one ypr£r, and 
shalil cllq'cr up lii^ vH(qjwhich he hath taken.” 

The second example is a reply seflt. tw a person who, 
having committed sornf, o Hence against the laws, and 
run away, was d&s irons of* ascertaining, if it would ho 
prudent for hijft to return. He therefore telegraphed 
in the following laconic style : — 

<• *' ‘ « ifc only 4, 1 ftM). 

f ^ 'To 13. C. !M\, — Ts' every tbu£g 0. K. ? 

* “ I). T. M.” 

^ \ ' 

*'■1 0 ''vliicli lie obtained it ic following brief reply-.-- • 

JuJi/A, L8W.* 

'' To* D.Jb: Proverbs, chap. xxvii. I'd. 

<■ ]J. 0. M.” 

♦ 

d-j)on^ reference to the paSsii £c ‘indicated, the inquir- 
ing individual obtained* the following valuable advice, 
which, it is to^no^nrcsumVil, he followed : — “ A prudent 
iruwi^ ftfnesi*4,h the evil, rhul liidclli himself ; t but the 
simple pass on, and are punished !” *- 


1’dE fllSTORY OR PAP EU-J C AN GIN C S.* 

c fc 

^ 

t ^ f 

IVoCK paper-hangings* w ere Jirst manufactured in Ehg- 
lancf, and jmveitred by Jdjomc Lanyer, who obtained a 
patent in the reign of King Charles I., and carried en 
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his art in London. In this patent it is stated, that b y\ 
his eacjcavours lie hath* found out# an art and mystery of 
affixing wool, siWc, and other substances, with oil, size, m 
and other ^incuts* to make thejm useful for hangings 
and other joceasitfim. which Je calleth l^cndi’imaua^ and 
that thr^said art is cj* his o^yn invention. *M. S a vary, in 
liis c< Dictionary of Commerce,” M7?D* says tljat floatT- 
h angitis wdfre* firfrt made at llouen, but in a coarse 
manner, being only used for groulids, on which, with 
flocks of different "kinds," were fornnfd designs of bro- 
cades. They Assayed to imitate ta] >es^y-h an gi n g, * but 
not satisfactorily" j and at last a nianu factory was esta- 
blished at Palls, in *11)0 Faubourg St. Antoinfv , and 
there flowers and grotesques were introduce^ with suc- 
cess, liis description^, deluding the manufacture .of " 
flock-hangings, do not allude to the ueo of paper sfc. a ~ 
ground, nor to blocks for ])rin(ing. A Fiench aifthor, 
writing in 1 71 2d, says ilial. paper-hangings, called tapestry 
in paper, were, till lately, only employed by*the country 
people for their uolt;ig<*>, or by smaW tradesmen their 

shops or rooms' hut towards the end of tlie seventeenth ' 

• • • • 
century the manuFaeOire wa» raised to •.such a point 

ot' perfection and bcavty, tflat, bcskigs*the qualities 

that were exported abroad, and to tin* principal lilies 

of the kingdom, there was scarcely a house in Paris 

not decorated with } it. iif England this manufacture 

continued from the ‘time of ^anyer, and obtained a high 

reputation. 

. .In • 1712, 

imposed ; and a" Mr. Jaaksor^ A 7 ho established olfac- 
tory at Battersea her paper-hangings of clsfcsic design 
in chiaro-o^cujo, wrote, 'in a work published in 1 7o4, in 


duty of ^1 if/, per square yard was 
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*praiceof hisown productions 5 /and condemning the fanciful 
paper-hangings at* the time so much used, comparing 
r them with the Chinese. In the year i#8G, there was 
established at Chelsea q manufactory fior papft-hangings 
of a wry ^gperiqr description, by Geoi^je and, Frederick 
jSchardts. Works excelling even those of the -present 
day were*' produced atjthis place. 4 Some of the blocks 
used still exist, % which are said to hav& great" merit in the 
designs, and are, some of them, "eight feet in length. 
These manufacturers carried the art 'to its highest point 
in England : tln^y printed^not only on paper, but also on 
silk •and I men, and employed a number of artists, in 
addition to workmen a^d children. Tile discovery of 
hew tojmqke paper in continuous lengths, and the repeal 
'*of jITe paper duty, have since then converted thia once 
* luffllrious decoration into an almost universal covering 
for walls. 


• *" A GREAT lfcVENTOR& RECREATIONS. 



It itr Remarkable 3 that the designer of tho Thames 
Tuntfel, whose name is identified with gigantic under- 
takings, was also the inventor of some of the most 
beautiful and delicate machines wiich have delighted 
the visitors* to our great exhibitions ^ 'Many loiterers at 
South Kensington in 1862- stopped before a neatly 
dressed youngs woman, whe* amidst th,j whirling and 
screaming of injumer&b^e/machines of vast dimensions, 
sat thoughtfully clipping ,otf neat bells of cotton as they 
grew under her hand with marvellous rapidity. * First a 
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point, tlien a little pea ; the:j, almost too qjiickly foy the* 
eye j;o detect it, the Cotton bail$, wound with beautiful 
regularity, for^d themselves, while the young woman ^ 
with hor scissors, never forgetting her task for a mo- 
ment, severed tiem one a^Jer the other, knowing the 
exact moAent whAi to clip the thread arndflet fall into 
a basket below tho\balls, which tw&e* alwayfl^iountWS 
contain tlfe «ajne ^number in a pound weight. This 
machine was among ttio earliest efforts of the inventive 
genius of Marc IsfimbarjJ Brunei, kt'gavo at once a 
. marvellous impulse to the employments cotton* spin- 
ning ; for with Che comm of sorts of cotton^the cc^t of 
wooden reels was now unnecessary, *[111(1 everybody could 
tell by weighing, in «i* moment, * how much of tfctijgil 
cotton lie had obtained for liis money. BnaelV** 
machine measured the kngth of iho thread whiqfc is * 
wound, and proportioned the size of the ball exactly to 
its weight and fineness. .Unhappily for the ingenious 
inventor, he neglected to secure the bench# of*his idea, 
and while fortunes were realized tlyough its m^ans, ho 
himself remaimed witfioift any reward. Ne^idy sixty* 
years ago, when 1 &* visited tjie workshops of Messrs. 
Strutt, at Belper, in Derby shfre, wligre /here we^ six 
hundred and forty persons Employed, Jie rtrotfS i»*his 
diary, “ I Observed they had adopted my oontrivange fgr 
winding cotton into balls# There were about twenty 
spindle* on one ^w : ag.” ** • • 

A lq,dy, a friend of Bsunel, having once expressed 
her admhjp-tioi/to him o£ the little cot?on balls, then a 
novelty, suggested to him jokingly that he ought to 
devise something to save •ffie* ladie/ the .trouble of 

llbmmiig and stitching. The remark was forgotten by 

n • / 
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the lady, until one day she t was shown a new machine, 
not that famous sewing maohiiie which has siqoo de- 
lighted so many beholders, but an expressly ingenious 
patent for trimmings and borders for jpuslins^lawns, and 
cambrics. The inventor’s account, in hjp specification, of 
its advantages was^ “ that the operations of 'humming, 
whipping, or othhr^isd securing frdrn ravelling the edges 
of trimmings cut in harrow slips out?* of Jxffdpr webs, as 
they have unavoidably been hitherto, were by this in- 
vention altogether saved.” ^ 1 

^Admirable 4 !” exclaimed the lady; 14 but aro you* 
the inventor of this too ?” \ 

« “The inventor, Wd not the originator,” returned 
hgp visitor^ perceiving that his questioner had forgotten 
ihg ^conversation which had tycen so fruitful in his 
misd. 1 4 

“•Indeed ! who then was the originator ?” 

“Yourself, madam,” replied Brunei; and the cir- 
cumstances thfcir previous conversation flashed upon 
the lady’s mind in a moment. 

' *TIi0. comparison' to the efeplmnt’s tVunk, which is 
equally capafijo of raising a b*nik, or of picking up 
a pi\% was never vrnore a'ftly made than in the case of 
Brhfcel. Bfe fqund amusement; amidst his r grander 
Sghepies, in devising a number of little inventions for 
obviating soine trifling inconvenience in daily life. An 
aged friend of his finding a difficulty in shuffling cards 
for whist, a game in which she found i ^creation, Brunei 
invented, expressly for her *nsc, a cafl sh'-afflar ; fhc 
profile form of which i£ no&v forgotten. The* cards 
were placed in a box, thg ^handle \^as turned, and in a 
few seconds the sides of the boi opened^ presenting t&e 
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pack divided info four part% and the cards pffeetufflly 
mixed This ingenious machine was presented by 
Brunei to LadyVipencer. 


FOLEY !&E FTDDLeY AND* THE*IN l l'B'bDtrCllON olT 
, SFfcllTlNGfcHILLS IN NAU-MAKING. 

— • • 

The most extraordinary and the b($t attested’ tor 

stance of enthusiasm in contraction with per#everai*5e, 
says Coleridge, is related of the founder ^ of the ¥^le/ 
family. This man, who was a fiddler, living negp gtour* 
bridge, wa^ often witness of tLfc immense labour and Toas "* 
of time, caused by dividing the rods of iron necessarySn 
the process of making nails. The discovery of 'the 
process called splitting-mi 11s,' was first made in Sweden, 
and the consequences of iliis advance id art were n^pst 

disastrous to the manufacturers of iron about Sfcour- 

• • • . 

bridge. Foley, tfie fiddler, was shortly missed froqj his 
accustomed rounds, and.wa'fe wot again se«u for many 
years. He had mentally .resolved to ascertain bj what 
meatis the»proceSs of splitting bars of inon was acccftn- 
plibhed ; ancl, without communicating his Intention^to 
a single human being, he proffeeded to Hull, and thence, 
without Ands, work d his pa^sago to the’Swedish iron 
port. Arrived in*»^weden, lie begged aqd fiddled his*' 
way to t^e i#on ^un dries, ^hero, after a Jong time, he 
became & universa! favourite ^jjblf the vrorkmen ; *#d, 
from the apparent entire absence o! intelligence^ or any- 
thing like ultimate objebt, he was received into the 
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works, to e?ery part of which he had 'access.* He took 
tho advantage thus* offered, dud having stored his 
memory with observations and *all tfy® combinations, 
he disappeared from amongst his kind friends as he * 
had* appeared— no one kifew whence or whither. On 
returned England he communic&ted his voyage and 
its resists to Mr. . Knight, and Another person in the 
neighbourhood, with whom ho was aosdeiated, and 
,by whom the necessary buildings were erected, and 
machinery provided. When at length everything was >* 
prepared, it Wq-s found that the machinery would not 
act ; at ai* events, it did nH answer the sole end of its 
‘erection — it would not split the bar of iron. Foley 
(.disappeared again, and it was concluded that shame 
jtfid mortification at his 'failure, had driven him away 
f<* ever.- Not so*: again, < though somewhat more 
speedily, he found his way to tho Swedish iron works, 
where he was received most joyfully, and, to make sure 
of Jbeir fiddler, he was lodged in tho splitting-mill itself. 
Hergswas the ve~y end and aim of his life obtained 
beyond -his utmost hope. lie Examined the works, and 
very soon discovered the cause of his failure. He now 
made^drawmgp, or rude tracings, and having abided an 
ample time to verify Ins observations, and # to impress 
th^m clearty and vividly on his mind, he ihade his way 
to the port, and once mord* returned to England. This 
time he Vas completely successful* .and by the^rc suits of 
'-bis experience, enriched himself a rcd greatly benefited 
his countrygien. d » 
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THE BEGINNINGS AND ENl5 OP PARACHUTES, 

\* ' 


There can be no dfcubt that j;he first j^a ortliejjaradyjto 
was tal?en from tl\ umbrella^ or rather tli«^ parasol. 
Father. Lohbifcre, ii^liis curious account gf Siam, relates 
that, a person, famous that remote country for his dex- 
, terity, was acc^stoftied to* divert the Sing and the.royal 
court by the prodigious leaps which Jie took, 

two umbrellas with long sle&der handles fastened tc f his 

. ■ t & 

girdle. He generally alighted on # the ground, buj*was 
sometimes carried by the force of the wind agftiq^tjtreCs^ 
and houses, and not unff equedtly into the river. Not a 
great many years ago the* umbrella was. at least on Toi'e" 
occasion, employed in Europe with similar objects, as 
well as in America. In the’eampaign of 1798 ^ French 
general, named Bournonville, having b*een sent by.,tke 

National Convention, with four more? cominissioiRsra-, to 

. • • • # r % 

treat with the Prince of Saxe-Coburg, was, •c^ijjbrary 

to the # rules of war, .defamed. a prisoner with his 
companions and sent. ta the fortress . Olmutz^ wite^e 
he buffered a rigorous confinement. »ln this cruel 
. situation, fie made a desperate attempt to regain 
his liberty. Having provide himself with an un^brella 
he juiflptd from a window {orty feet high, tut being 
a very heavy man, this screen proved insufficient to** 
let him. down ^safely. 1^? struck against an oppo- 
site w£ll, fell iAto the, dit'di,* and Jiroke his*&g, 
and was carried in yds con ai von back agalt to his 
duflgeon^ ' * 
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• Blanched' was tho first person who ever constructed 
a. pai’achute, for tho purpose of using it with a balloon 
♦in cases of accide'ht while aloft. During an excursion 
which ho took from Lisl/3 about the end of August, 1785, 
when 'he trg^crsetf , without halting, a distance not le&s than 
tlu^e hundred mila^Jhe let dqwn a pa^dblmte with a basket 
fastened «io it containing a dog, worn a great* height, 
which fell gently through the air, c and Conveyed the 
animal to tho ground Unhurt . Since that period the 
practice and management of tho parachute have been 
emptied much fanther by other aeronauts, aid particularly 
by *M. Gffcnerin, who repeatedly descended from tho 
region of tho .clouds, ^vith that Very slender machine. 

iwgoiiious Frenchman visited London during tho 
slrart peace of 1802, and made two ascents, with liis 
baffoon, in the second of which lie let himself fall from 
an amazing elevation with a parachute. This consisted 
of thirty- two gores of white ‘canvas formed into a hemi- 
spherical shape of twepfcy-three feet in diameter, and 
having- a hole in its* centre admitting short pieces of tape 
to fasten" it to the several gores. ^ About four feet and a 
half below the top a tVooden .hoop, of eight fpet dia- 
iTvster,%wag attached by p string 1 from each seam; so 
that when the ‘balloon rose, the parachute hung like a 
cuftain from this hoop. Below it was suspended a 
cylindrical basket covered with canvas, about four feet 
high and two and a quarter wide. 4n this b&ket the 
'aeronaut, dressed in a close jhekot an&p, pair of trowsers, 
placed himscV* and rose mystically from an enclosure 
nefit North A^dley Street, at six o’clock in the'evening 
of the 2 nil of September*. After hpvering seven or eight 
minutes in the upper region of' the ati\ 0 |phere,‘ he m6di- 
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* seated in? it. By means of this latter contrivance 'two 
men, in 1819, travelled in a cart, weighing with its load 
sixteen hundredweight, twenty-seven miles in one day, 
the journey including two long f and siefep Mis. This 
cart wate practical emplo^ej by the Doctor, to -the great 
astonishment of tne country folks of th^ neighbour* 
hood, in conveying necessaries from the market town to 
his farm. Besides uhese he suggested a rnothod for pre- 
venting the forgery of bank-notes, by sending to India 
# a paper-maker, who, combining his own knowledge of 
the art with the Oriental practice, might prod^c- «, 
paper which it would be impossible to imitate He also 
made many experiments on the effect of sugar in 
fattening sheep quickl), and showed that it would be a 
profitable practice if sugar could be had for fourpence a 
pound, which it may be lomarked iS considerably 
the price of coarse sugar when free from duty. He 
discovered that a solution of common salt would arrest 
and^provent mildew in wheat, and when at V^obnrn 
he made numerous experiments on tl e effect of mruures, 
the results of which he communicated to the public in 
an essay on the subject The p^ot Crabbe, who was per- 
sonally acquainted with this ingenious man, says : — 
“ Few persons could tell a good story si well, no xnan 
mako more of a tnto one. I can remember him» the 
portly dignified old gentleman of the last generation, 
grave and polite, but full of humour and spirit.” He 
died in 1823 at Hastings, iu his eightieth year, and w%> 
buried at the parish church of Battle, where a monu- 
ment is erected to his family. 

Dr. Cartw 3 %ht belong# to & family, appear^ 
have bee* Mating unshed % their ingenuity 





, c Wiiv3l«ac0.« His father^* Mr, John ^Cartwright, of 
Marfcham, was a man of groat energy. He was remem- 
^ bereft as among those who chiefly aided inputting an end 
to the system of giving “ vails,” as the*exorhitant°gifts of 
money to servants were them called, a System ■ which had 
befcvtge w^ordefi^pjne as Jjo* rendei it impossible for 
any bub tjie rich* to visit at the houses of distinguished 
persons. Dr. (Jart weight’s elder *brckher Was long cele- 
brated as the advocate of parliamentary reform. Hazlifct 
givu^an interesting sketch of’ him as the “ man of one . 
iWim his tl Rgsays.” Another brother J Charles Cart- 
wright, was an officer in the* navy, of whom it is related 
that*fie refused to* Accept prize* money amounting to 
upwards Qf one thousand pounds 'allotted to him after an 
^engagement, and insisted on iip being divided among 
^rlftfa&lors who liad served with him on the occasion. 
Drjbairtwright’s other brother, George, was a distin- 
guished officer in the army, who acted as aide-de-camp 
to tl^&jlartjuis of Granby ; and who published in |$92, 
at NoEark, m Nottinghamshire, ( a valuable work in 
' three^uarto volumes, entitled J “ A Journal of Trans- 
actions and invents during a Residence of nearly {Sixteen 
Years on the* Coast of Labrador,” which for the first 
time Are an accurate account of the life and habits of 
the^^uimaix tribes. 




THE LAYING OF THE ATtANWHtf CABLE. 


It was' in the + lc uter part <{f the month of Juiy&j fjS57, 
# that t!ie ^ Niagara ** and* ‘^Agamemnon,’’ ihe*blnr a 
vessel jSf war' lent % the British Government few the 
purpose, sSilefd for Queenstown, 1 omihe coast of Irtdand, 
having aboard each* one halfr of - the great Atlantic 
« Cable, to be laid do ton between the Old and New Worlds. 
While the two vessels lay about a q^krter of " a 'nik 
apart in the Cove of Cork,? their cables wer* passed to 
each other, temporal ily joined, *and for the fitiilMirrie 
a circuit was established through two ' thousands v/) 
hundred # unbroken miles of submarine wires. ^ ipe 
“ Niagara’s” being attached to the* galvanometer - ,] 
the “ Agamemnon’s” brought directly to the batter^, an 
electrical current vras found -to pass immediately, though 
at first slowly, thus at once putting at* rest the anxious 
question of transmission through sueh an extraordinary 
length of wire. It was * at first intended that, the two 
vessels should proceed to 1 mid -ocean, knd j£hen,Jmviug 
spliced the cable, should separate and, ‘steer (pa ibr 
Newfoundland, the other for the coast of Ireland. * At 
the last mefment this plan was changed, and it was de- 
termined that the “Niagara” should commence laying 
down the cabl^from the Irish coast westward* tot she 
should be accompanied by all the vessels qf pb fleet o 
and that reaching mid-oeean they should join cables. 
An argument in favour of this urraaagement was that 
, ^ne end of the ashore, it ©Oul 

in event of a l^kccidto It was further 
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4liafc by this cplan there xtfcjula be much less weight of* 
cable to be sustained af any one time. Then the vessels 
of the fleet wouH bo together, ready t<* give each aid in 
any emergency, and tho work, so it ^as believed, could 
be more satisfactorily performed by L Aliis tiian "by the 
nlidigcean aifranggment. [ 

1 After^ several 'experimental trips, improveWnts in 
the paying-out machine in the method* of coiling, and 
other matters upon which the managers of the enterprise 
bad obtained dea^ bought experience, the gallant vessels 
-«gahi set sail \p. dune, 1858, deeply sunk in the water 
with their enormous freights. New misfortunes, how- 
ler, awaited them.' After having -been three days at sea, 
the expedition was overtaken by a fearful gale, which 
TJcSTtinucd without internii&sion ( for nine days.* On tho 
day of this heavy weather, the ships, which con- 
tinued to keop together, Lad to part company, and tho 
“ Agamemnon” was obliged* to scud before the wind for 
thirty-six hbursj her coals got adrift, and a coil of her 
cable shifted, so that lior captaiu for some -time enter- 
tained- serious apprehensions for her safety, and from 
tho immense strain her waterways v ere forced open, and 
on# of ^ her pov^s avas brbiten. t Two of tho sailors were 
severely injured, and one of the marines lost his reason 
frogn fright. 4 Yot such was the consummate 1 skill, good 
seamanship, and intrepidity of her commander, Captain 
FrichDe, fbat *he was enabled to bring her 1 6 tne ap- 
* pointed rendezvous, lafc. 52" 2', long. 33" 18'. Tho 
“Niagara’* rode out tho storm gallantly, having only 
carci&d away her jib-fooofci mad one Vvihg of the figure- 
he^Lihcp American o 

jPjRrived at the&r rendezvous the splice was made, stod 
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the two vessels steamed away ; but scarcely Jiad they got 
out of sight of each other ere the cable broke, to the 
intense disappointment of all on board. In the great* 
gale which the v Agamemnon” Ifad encountered her vast 
unmanageable coil of c&ble had shifted, and become a 
mere shapeless, tangled mass, tfiui ^hich it seemed 
impossible to deal in any waj ; but this difficulty was 
surmounted by the indefatigable zeal of the officers and 
men of science aboard. Again and pgain, however, the 
cable parted, and the m a gtio- electric current refused t« 
pass. After hauling up, qutting, and resplicing with 
indomitable patience, they were compelled to re- 
turn again unsuccessful. The expedition had nou only 
ended, but three hundred miles of the valuable C UUf.%J 
• had boefi lost in mid-ocean during this second 
The credit of the company foil rapidly, and the Atlantic 
cable was virtually consigned to the long catalogue of 
impracticable failures. Still the managers of enter- 
prise did not falter. They had provided an extra 
supply of wire in case cf loss, and more than enough to ' 
compass the ocean yet remained. The summer was 
passing, and no time was to V lost ; and on Saturday, 
ttq 17th July, the high -spirited men* who had befen 
bo unfortunate with the previous attempts, again sailed 
upon their mission. Few persons in England or Ame- 
rica ljad any hope of a good result; but sadaenly at 
noon on the 5th of August *tho city of New York wr.s 
electrified by the announcement of the arrival of the 
‘•Niagara 1 1 with the tidings that jbhe Atlantic cable was 
safely laid. Men were gcheuxPy incredulous ■ even the 
sajaguin© shook their heads in doubt. But the nmv s 
was^confirmed : ,thc confirmation was immediately tele- 
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•graphed to* all parts of the United States, and the whole 
country broke out in uproarious rejoicings. Bells were 
■rung, bonfires blazed, business ceased; illuminations 
were seen, and tlic pres/? everywhere discussed the news 
so. important to /ho American* people. ' Finaljy, jn tlie 
16feV)f 'August,**^. |idings reached! New York from 
Newfoundland that the, Queen’s nlessagc, which* it had 
been arranged dioulcf be the first through fee wbfcs, had 
been received. ,lt was as follows : — 

t < 

— “ r J*S tiie President of tiie United Stites, Wash- 
, INGTjfm, 

^ 9 n 

“Jhc Qucep desire^to congratulate the President up- 
phijhp SM^cssful completion of this great international 
wefrk, in which the Queen lias taken the deepest interest. 

Queen is convinced tKafc the President will join 
with her in fervently hoping that the Electric Cable 
which npw ^connects Great Britain Villi the United 
States, will prove an additional link between the nations 
, whoso friendship is founded upon tjicir common interest 
and rQCipl’OC/il esteem. , * 

“ The Qirecn has mtich pleasuro in thus CQpimiuii- 
caffng ovith tEc President, and renewing to him her 
wisEes for the prosperity of the United States.** 

r 

Tjj-.jhis the President returned the following reply, 

t also transmitted through the wires : — u 
•* 0 

“ Washington City, Aug. ].6 y 1858. 

“ ToJIer Majesty Victoria, ^Queen of 'Great Britain. 

“ The 'President cordially reciprfcates tho congratu- 
lations of Her Majesty the Queen, on the, success of the 
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great international enterprise accomplished by the # 
science, skill, and indomitable energy of the two coun- 
tries. It is ajsriumph more glorious/ because far more 
useful* to mankind, than was ever won by conqueror on 
the field^ff battPc. * * 

“^lay the Atkmtic Telegraph, uijder the blesslng # of 
Heaven* provo to be a bond of perpetual^>eace*and 
'flRcndchip l^tvcc]# the kindred ntitions^ and an instru- 
ment destined by Divine Providence to diffuse religion, 
civilization, liberty, and law througlfbut the world. In 
this view wHl not all nations of CJfristendom ^spon- 
taneously unite in the dellaration [tliaf it shall ho held 
sacred in passing tef their places, 0? destination* even*in 
the midst of hostilities ? # # # “ , 

* “James Bucha^./.- 

• 

Thus, though unhappily only for tho brief space of 
twenty- three days, the two continents w^ro^placed in 
instantaneous communication # with each other ; but it 
was already knowi^ that # the insufcitiou was itefective^ 
owing, it is said, from the cable being coded* dicing its 
manufacture in large *va£s *anTl exposed ti the heat of a 
summer’s sun, intensified ljy the tat-rod coating o§ the 
eatle 1 , by which tho gutta perclia was*melted and Vorn* 
hare in various places. Before the communicflttbn 
ceased entirely one hundfed and twenty-nine messages 
had *been sent from Valencia, in Ireland, to Newfound-, 
land; while the number "sent from Newfoundland "to 
yalentia ^as two bunded and seventy -one, making a 
total of four hundred megsa^e^ sent across the ^lantic. 
Among these messages was on? from the HoPsc Guards, 
tondoft, cgu^termandihg the return of the sixty-sedond 
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legirrvent, which, by avoiding the shipment and trans- 
portation oT* troops, saved fifty thousand pounds to the 
Uritish Government. 


TKB^lfiND OF LAYOJSIER. 



TnE great French chemist, Lavoisier, .did not escape 
from^tho terror® of the French revolution- — that social 
and political tempest in whifh the most illustrious were 
the to suffer. • Cast into prison upon the most 
absurd and groundless charges, tlie Lyceo des Arts 
sfwrt a deputation of their' number to him to assure him 
of bfcff interest taken by that learned body in the pre- 
servation of a life so valuable to mankind; and to placo 
upon his head a crown in token of the respect enter- 
tained ttf.vaifls the man who had rendered so many 
services^ to his copntr^. Unfortunately, Lavoisier, 
•besides .being a man of eminent 1 m&rit and of high con-!' 
ncctiofcs, waS a fanner of taxes, a 'class towards which 
the public enmity raged with extraordinary fury!* Per- 
cei7jng s £hat his life was in Sanger, he sought refuge in a 
plaice prepared for him by M. Lucas, who hadvmce been 
the doorkeeper at the Acadian e des Sciences; but hearing 
that tW&ity- eight of his associates had been consigned 
' tQ the revolutionary dungeor^s, his generous nature was 
unwilling to prolong the danger to which fyo exposed 
Ins benefactors 4 , and ha voluntarily sunrerdered himself 
to the jailers.. ‘ * i % 

In his prison Lavoisier continued those scientific 
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labours -which ' bad gamed’ liirn so great a fame,* 
although lie was informed iJiat b° would be brouglit to 
trial in a few jkiys. To bo tried at ihat timo was to 
be condemned. l^avoisior begged only a short delay in 
order lhat*he might compete a few experiment^ and 
’ bequc&Mi their remits to the world j \mtj tho^rejdy of 
the ex^A'iible Fouqujer Tinville, lhe f public jfroseeytor, 
\?!*s simply,* “.Tli# repulilic has lio need of'ehemists, 
nor of chemistry; 41 it course of justice shall not be in- 
. terrupted.” • • • * 

A few ditys later this great man perished 1)£ the 
guillotine. Lavoisier wasf a man of greaj^ generosity 
and benevolence. 0«ily the year before tlie coAnienoc- 
ment of the revolutfou the town of Blois *bciqg 
threatened by a famine, he And placed a sum <ff ipxy 
thousand franco at tlie -disposal 'of llic town «vi¥ioi*t 
fixing any t ime for repayment. lie was remarkable lor 
his kindness to •youthful •genius, and took delight in 
assembling young students in his labora&ry^mnny of 
whom subsequently became scarcely less famous than 
himself. - # * * • 


^ SI» CHAELES BELL, TIIE PHYSIOLOGIST. 

• • ( * « 

Sir Charles Bell, whose diScovcry of the true functions* 

of the nervous system is universally regarded as the 
^nost Jmportsyit .contrilrftioii physiological science 
since the demonstration ^fdb^circulaiiop of tlffi blood 
by Hajrvoy, vtafi a? man of a* remarkably humane and 
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r.idntfly disposition. One day a Jtonng French' medical 
student Laving been introduced to Sir Astley Coqper, to 
,be present at an operation performed by ithe latter, /the 
young man displayed ap amount of nervousness' hardly 
consistent with .the surgirql , profession, perceiving 
thqjb vSir* Astljby oks^r^ed hir; agitatian, lie apologized, 
lamc^dp^' that his nervous system Would probably com- 
11 pel him to give up ''a study to which -he was,’ never- 
theless, ardently^ attached. “.No, n<55” said Sir Astley, 

■ “ }'ou t wiU recover' from all Unit. Come; I will intro- 
duccTyou to Charles Hell, who will tell* you how his 
coinage failed him on his first attempt to Meed a patient." 
“'Charles Hell,” savs M Pichot, the relator of this anee- 
dete, “niW'ived mo with the same kindness; and, the 
stot’y of tho bleeding being mentioned to tko great 
(ypcratdr, he rojjliod, 4 Sir Astley lias only spoken of 
my first experiment, hut I will confess that if I had to 
repeat it to-morrow it would cost me rfimost as great an 
cfforL/ anti he admitted that whenever ho performed an 
operatiifji, ho had tof contend with t]m same agitation." 

Cojl's ‘ great discovery was that the nerves of mo- 
tion and thofiwves of sensibility are columnar to all 
aniUiala„but tliat the thir§, or suporadded, division of 
nerVos exists only where the organization requbes more 
elevitcd functions. It was he along who showed the 
method t by which the brain 4 communicates its will or 
^impressions to tlio body, as, well as how it receives im- 
pressions of pain or pleasure.' His system was at first 
received witli little favour, at Joast in this eoiintry. Thq 
most oriinent in his profession* ridiculecl nis suggestion 
that there r *\ ere respiratory organs yi tho face, and that 
these were connected with expression.' f When Aber- 
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netby had studied and acknowledged the, trutli of. his* 

system, lie generously exclaimed, “ What blockheads 

we have all bee^n for not having thought of this grand 

and simple truth before !” In the dedication to his work * 

ou tin? nfirvous* system, ^published in 1P30, e Bell 

# says, ^'W^hatever may be # ih ought of tl\p argn mentis 

adopted 'in this volume, the fact& admit of no conmi- 

^dd&ionj afldet ma}* hereafter be a question of curiosity „ 

to know how they wefe received, at first. The pleasuro 

„ I enjoyed in my researches was great* tlio reception 

given to them by science' has been contrary to v^'at 1 

expected. The ilrsi: announcement of my work obtained 

not a single word of encouragement from the faculty. 

Some time later, when the publication of my; papers by 

the Roy^l Society rendered it* impossible to pass thmp 

hy without notice, tho interest they excited turned t< v ) 

the advantage of those who contradicted my discoveries, 

or pretended to have forestalled them and ho adds, 

almost pathetically, ‘‘For myself thij signifies little, 

but I confess my regret that the young students who 

have so favourably and zealously assisted me, in these* 

researches should luVe been, deceived in their JiOpo of 

giving satisfaction to, their profession.” t 

‘“Cnntpicntal surgeons, however, treated* him ^tth 

more generosity . It was in France that Bell received ’ 

one of the noblest iestimoides of homage, perhaps, ever 

rendered to scientific greatness. Being in laris, he 

was desirous of hearing a surgical lecture of M. Roux, * 

the eminent son-in-law of the surgeon Baron Boyer. 

Accordingly he * attended the lecture-room of the 

Hotel Dieu, the great Baris ILs.pital. Taking his seat 

among the young men, as lie believed unobserved, Bell 
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^prepared 'go lision, but the Plofessor, who had enjoyed ’ 

tho hospitality of Bell in England, recognized his groat 

contemporary, and having announced the fact “to his 

• audience, ho dismissed them without a lecture, saying, 

with the energetic gesticulation pc cul; dr to Frenchmen, 

“ Gentlemen, enough for to # -day. You have sden^Charlea * 

Bdi.* l ' t • . V » 

* % ■* 

Lull V, as tho soijL of a poor Sottish (jloigypian* 
minister of th6 Episcopal- Church, who performed tho 
duties of a smell curacy in ."Monteith with an animal 
stipend of twenty-five pounds, on which Vanty pittance 
lie brought up. Ids three first sons. Charles Beil, like 
many qther’ eminent men, was foptuuate in possessing 
an excellent mother. ** On Ihe margin of a sketch of his 
du*ccp, ’published in a medical journal, a copy of which 
wd’s found among his . papers, lie had written in pencil' 
/he following note, referring to a statement as to his 
darly education: “ Nonsense! I received no education 
but fronyny* mother j neither reading, writing, ciphering, 
nor anything else. My education was the example) sot 
me by iny brothers • there was* in r all the members of 
my family ** reliance on ^elf. qnd by, imitation I obtained 
it. People frato about education, and put out/oi sight 
example,, which ’is all in all/’ 

*Bell never attained tho lucrative practice enjoyed by 
othfc'r eminent surgeons in London, r and such good for- 
to'ioaas/hp.t of. Sir Astley Cooper, who is stated to liavo 
« earned in one year (1815) xlie enormous sum of twenty- 
one thousand pounds sterling, was beyond his dreams. 
His mind was rlmost ipce^santjy occupied with adatom} , 
in which ho t fovnd cn'Jhsn delight. He regarded his 
favourito b udy as something far greater than a nic^-e 
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classificartion of the different /parts of a body* In Jiis 
journal for March, 181C, was Yound the note “ I have 
solicited an interview with Eennie, the engineer, to 
discourse with fiim on the uses of anatomy, pud to show 
him how the all-powerful Crcatgr made archer, bridges, ■ 
tables, ir&cPall that enginebrs undertake/ * 

His ^most popular work' is Ills ' k Treatise on the 
JIafid*” Iln died somewiiatjSuddenly, of disease 
of the heart, at the scat of hisr friend, Mr/ Holland, near 
Worcester, in 18-12. , 


A PIIILOSOrnER’S CIT IN LIE OE NAME. 

It is a curious circumstance that Cnyicr, though 
always known by the Christian name of Gey ‘go, was 
not so baptized. George was the name of an elder 
brother who died shortly before the birth gf the great 
scientific discoverer who was a second so*.. Fall of 
grief for the loss of her first!. cm, Madame Cuvier had 
littk hope of seeing even the new-comer nrri re at niasi- 
liood ; for his feeble and sickly constitution demanded 
her incessant care. In a ft er life the world-renowned 
nature li t cherished every circumstance connectwd 
her memory ; lie delighted to recall her patient care 
and kindness, and to dwell upon things Jhowever trifling 
Which reminded him of her. He liked to have about 
him the flowers which were Le: f -vouritjo, and wnoever 
in his family circle was so thoughtful a.° to place i 
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J bunch of red stocks in ^his ‘'study was sure to be re- 
warded with affectionate thanks.' He had, indeed, many 
oilier reasons to remember her than his gratitude to a 
paront whose tenderness had sn at plied him from tho 
perils of a sickly childhood ; for it # was she Who had 
Vormed ^liis «jnin2L, and trainee! him t in those V&bits of 
thought and method 'which were $o conspicuous in him 
in lafer'ynars. He bad' been christened with the n&nie 
of Leopold, but it appeared that i'n tender remembrance 
of her firstborrf Iris mother would -frequently call him 
Gcqt^o. The custom became confirmed « with her: and 
when she died, Cuvier, oulvof respect for her memory, 
retainer 1 the name.* Lin ally, after his marriage, it ap- 
pearing that Some difficulties plight arise from his 
using’ a name that did 'not properly belong to him, 
lie . topk the necessary steps for obtaining a legal 
right to it. Thus it was that Cuvier acquired the 
name of- George. 


t & TERIUULE INVERTOR. 
v ^ 

4 <• 

In the year 1802 Lord Stlinhopc, the ingenious me- 
ffiutfficntfi/ called tli8 attention of the House of tPe-ers to 
some alarming rumours respecting the inventions of an 
American in France, with which country we* were then 
at war. Frenfili writers h acf-hnn ounce c? that ere long 
their ahciept.ehbmy wbfdd*be astonished to see a flotilla 
<sC diving- bvP-ts which on a given signal would, to avoid 
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the pursuit of an enemy, plunge under watei; and fise 
again govoral leagues from the plape where they 
descended. This, however, was not tho most formid- 
able iteha. in the information which Lord Stauhopo had 
obtained. ^Jhis terrible ^m$rican wa^ stated to*havo ? 
invented in conjunction with his divjzig-bodts, an infer- 
nal machine which •was to be silently and^se^Tly 
earned Under \vator;*by moans of. one of tjiese plungers, 
and attached, with case to the herds Of the large men-of- 
war of the blockading squhdron, who Vouldjind it im- 
possible to be* awaro of tho approach q? their stea&thy 
invader until a sudden and ferritic cxplosionJblcw them 
in numberless fragmeAts into the^ir. The invdntor of 
these hitherto unheard -*of modes of warfare wj.s JtolierJ 
„Fulton, » native of tho* United States, who had livgd 
in England sometime, hat? been employed by the* DAkc* 
of Bridgewater, and had been intimate with Watt/ and 
other ingenious Englishmen. Finally, in 18013, an 
association of gentlemen was formed fdr the pffrpof^e of 
procuring information as to the progress of hUl ton’s 
designs, and as*to what might be flicir consequences ; 
and tht; result of tSic ^ej5o]rt t>f this a^spynilioai was 
so alarming, that Mr* Addington (Vr^ards^ Ltard 
Sidm^^b), then prime minister, opened* a communica- 
tion with "hul ton, the object of which was to deprjvo 
•France of the benefit of liis*invcntions and services, and 
give England the *ad vantage *of them by* inducing him"" 
to withdraw from France. Fulton, who was afterwards* 
celejbrat^d U B the founder of the system of steam naviga- 
tion in *the United Stated had ^cdfrimenced his experi- 
ments, yitli the authority of the Obvernmentfo^apoleon, 
— Idien First Consul — at Brest, in the year ftfOl, and hi/ 
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report to * 4 tho French executive furnishes a curious 

account of his experiments : — « 

On July 3, in that year, he embarked with throe 
companions on board, his plunging ba.t in 4 the‘ harbour 
vof Brest, and descended *in Ct to the depth of^wenty* 
fiycv fedc ; hht bo r (?id not attempt to go lowgr, because 
ho^fonafl that his imperfect machiho would :^ot bcar^th- 
pressure of a • greater depth. He remained below the 
surface one hop r : during which time they were in utter 
darkness. Afterwards, Fulton descended with candles, 
but* lin ding a gicat disadvantage from their consumption 
of Vital ah-, lie c:\usQd previously to his next experi- 
ment, a small, window of thick glass to bo made near 
the l e K>w *f his boat, itndjie again descended on July 24, 
'1001. He found that lie received from liis vfrindow, or 
rather aperture covered with glass, for It was no more 
than an incli and a half in diameter, sufficient light to 
enable ,.lpip to count the minutes on his watch. 
Having satisfied himsdf that lie could have sufficient 
light when under water, thal* he could do without a sup- 
ply of frest air fora considerable time, and that lie could 
descend any depth, and ripe to the surface wi^V 'facility ; 
lijk n^rt object wds to try<his boat’s movements, as well 
on* the surface as beneath it. On July 26, \\o Weighed 
hisf anchor and hoisted his sails: his boat had one mast, a 
^FiainsaiJ, and jib. § There was only a light br # ecze, and 
therefore she did not movff on the suffaoo at more than 
tlhe rate of two miles an hour ; but it was found that 
she would tacj: and stocr, an ^ sail on a wind c/r before 
it, as *.vcll as e^ i y conynnn^sading-boat. He then struck 
,hor mastb;nd sails, to do which, *nd ( perfectlymto pre- 
pare the boat for plunging, required aboxt two minutes. 
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Having plunged to a certain f xlepth, he piaffed* two men 
at the engine, which was intended to, give the vessel 
progressive motion, and one at the helm, while ho, with 
a 'baroTneter be^pre him, governed the machine, which 
kept lidr balanced*bctweep t)\e upper aijd lower waters* 
He foiiifcl that witji tho exertion of^no hand* on! y^ he 
could ked^) at any depth he pleased. The r^opcHing 
briiflno *va*s fflicn put in motion, *and he found upon 
coming to the surface, that he* had, in about seven 
minutes, made $ progress 'of about fivb hundred yards. 
Ho then agaih plunged, turned his b^at round ffliilo 
under water, and returned t? near tho place from which 
he began to move from. He regaled his experiments " 
several days successively, until he, became familiar with 
tlio operation of tho machinery, and the movements 
the boat; and h® found that it was as obedient *to ^hef* 
helm under water, as any boat could bo on the surface ; 
and that the magnetic ncedlo traversed as well in the 
one situation as the other. On August? 7, Fulton f^ain 
descended with a store of atmospheric air corrfpressed 
into a copper gX/be of a 'cubic foot chpacif y, inio'jvhich 
two hundred at mo spheres Vcre’ forced. # Th § us pifcpared, 
ho descended with tln^jc coyifmniona tef tjio depth* # of 
aboiiis tjve feet. At the expiration of ail hour and fifrty * 

. minutes, lfo began ^ to tako small supplies of puro#air 
. from his reservoir, and did*so, as ho found occasion foi^ 
four litmus and twenty minute^ ; he then came to the sur- 
face, without having experienced any inconvenience from 
having JieeTi so long under water. Fulton was highly 
satisfied with iiho*succes£^ of rtiesfc experiments ;*it de- 
termined him to attempt to i/y tho cffffct^of these, 
inventions on^ the English ships, which were thefi 
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blockading coast of France, and were daily near tho 
harbour of Brest. 

Satisfied with the performance of hig boat, which he 
called the “Nautilus,” his next object jvas to make experi- 
mentis with his torpedoes. 1 A small shallop 'was' accord- 
ingly a^choi^ed 1 in the roads. Fulton approach cd to 
wi'ohin two llunErfici yards of the anchored vegfee!, struck 
her wifff the torped/), and blew hereto ftt<sm§, a- column 
of water and fragments being blown nearly a hundred 
feet into the Sir* This experiment was tried in the s 
prepuce* of Admiral Villaret and a* multitude of specta- 
tor^ Fulton now project; at a larger boat upon an 
improved plan, and capacious enough to contain eight 
men?' and with sufficient provisions for twenty days. 
This* boat was intended'’ to be t of sufficient strength to 
Pliable* him to plunge* one hundred feet under water, and 
contained a reservoir stated to bo sufficient to enable 
eight men to remain* in that posit^pu for eight hours. 
AV hen ah<#6 water the boat had two sails and looked 
like ai\ ordinary ressel ; bnt when it was to dive the 
mast and sails worn struck. * ' 

Tb^ofigliout the sunihio?' of and till tho project 
wjjs relinquished on demount ,of the season, Fulton 
appears Id have been watching the English ships which 
were on the boast, little suspecting the singular kind of 
enemy prepared to take advantage of their movements.. 
T*i5?tun&l<hy foY the* Engl isji, or perhaps, for the Gauguin e 
inventor, though some of tVe British mcn-of-war daily 
approached the harbour, yet none came iso near or 
anchored in fucli a kituuiioifc as to be exposed to tlie 
effects ofi. Fir.ltdn’s preparation. In one instance, how- 
V". lio*d& ne very near a ^ritisli beventy-four gun 
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ship, which is stated io havl made just^ih # time fcuch* 
a change of position as to save, liersejf. The French 
authorities appear soon after this to have become weary 
of thoVubject, apd to have ceased to encourage Fulton; 
and it ’was* ultimately against their own vessel® that 
# fbese &*cfiines wej’e first trjed. Tcpipted f *it i^ said, by 
a reward* secretly offered by the British Government, 
and* probal)ly* irritated by the neglect of t lhc French, he 
repaired to England, *and on Ootobcr 1, 1805, made an 

attack on the fleet \)f flat-bottomed bDa£s assembled at 

• • 

Boulogne. l?e does not, however, appear to havcAused 
his diving-boat on this occaffion, but only Ira torpedoes, 
v, liich were thrown* across thc k „ drench vessels; bsrt * 
owing, as Fulton said f io a mistake in the ^throwing, 
# they exploded alongside, of the French vessels without 
doing them mudi injury. • A few 'days later Futtori, iA 
the presence of Mr. Gott and his colleague, blew up a 
strong-built Daniaij brig of’ the burden of two hundred 
tons, which had been anchored for the exjfbrimc^t in 
W aimer roads; but his inventions *c!o not appear to 
have been put td any fnAlier trial. * » ^ 


FULTON AN it THE EMPEROR NAPOLEON. 

. * 

1 w.a.U 

i 

One of the most curious circumstances brought to light 
in connection wth*Fultoi>s experiments iff France is the 
fact that in 1804, he actually peered to the* Emperor, 
Napoleon to construct a, steam- vessel, for die purpose 
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*of conveying Boulogne flotilla to England. . At first 
the Emperor appears to have looked favourably on the 
project, as appears from the following letter: — • 

“ I have just read tlu,' project ‘of citizen Fulton, 
an engineer, which you sent iVic much too late^ for it* 
seems capable of '^hanging ihc face' of the wp§d. At 
all events! desire that you will immediately, place th&> 
examination of it in the -hands of a committee, com- 
posed of members of the Institute^ for it is to them 
that jhe scientific men of Europe w r ill navuially look for 
a decision on the quest ioj^ A great physical truth 
stands revealed before my eyes, ft will be for these 
gentlemen to see it, &id endeavour to avail themselves 
oi it.n Ata soon as thd report is made it will be sent to 
^ou^aiyl you will forward it ^tu me. Let the decision 
be given in a week if possible, for I am impatient to 
hear it. Navoleon. 

“ 21stji£y, Ig04.’' 

i 

Napoleon, however, who was notoriously subject to 
suddeit changes of determination in such matters, seems 
to have sooij afterwards conceived :l disgust for Fulton, 
prebably on .account of lVis recent failures. 'fSe scheme 
which might h^ve had such momentous conrepucnces 
war abandoned. .The Em])eror refused to ^permit the 
Acad emy of Sciences to investigate the subject; and 
when M. Louis Costaz, President of the Tribunal," spoke 
t6 him on behalf of Fulton,°he interrupted him angrily 
with the words, “ There are in all the^capitals of 
Europe a crowd of adveiftureij and projectors who run 
^about offing to every' go vernm ent their pretended dis- 
coveries, wmbh eyist only in t-heir imagination. They 
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are bo many charlatans *and impostors, Wlio haver no 
other view than to eklort rnon^y- This American is 
one of the nuipber. Speak to me no more about him.” 
Yet this American only a few years later was the 
originator erf a' gi eat and successful system of .steam 
*iavigat! *n # in the # United States, which .preepded^ by 
some ye&ns the establishment of pracucal steam- vessels 
cari^ing*ptfss«ngers -en any part of Europe. 


VA N 0 R A M A S, 


• * * 

The invention of, panoramas, by which so real a cli?, raster 

is given to representations of cities .and landscapes, is 
duo to Robert Barker, a port rail painter in Edinburgh, 
who obtained a patent for liis invention in I7P7. Five 
years afterwards lie exhibited 011 c in Loudon, represent- 
ing that city iLuJf. Tie American Fulton, wlip was 
more remarkable for Ins energy in carrying ouu die ideas 
of others man fur originality cf in vew lion, introduced 
this new i^iodo of painting into France about the yeaV 
1799, and was by the French generally supposed to be 
the inventor. In 18*21, liov ever, all previous attempts 
at panoramic dravying were thrown into the ohade uy 
the labours of Mr. Thomas Hornor, in making the 
sketches necessary for his great panorama of London. 
Mr. llor,uof liacL been for pomc*time engaged in execut- 
ing drawings of landed estates lih panoramic, views. lu 
Bie*course of these pursuits he designed, n himself,, 
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."constructed, «an apparatus^ by" which the most* distant 
scenery could be delineated with ' great accuracy. Lon- 
don and its environs furnished a good subject for' a moro 
extensive application of this ingenious instrument. 
Accordingly, when the or <j!ss ^of St, tPahl’s' “was taken 
down in, 18£1 to t |>e repaired and i;egilt, Mr^JIornor 
availed hifrisclf ortho circumstance to obtain permission 
to erect an observatory, supported hj a t slight plattr rrn 
several feet above the highest part of the present cross j 
and in this .lonely Und perilous position lie fixed his appa- 
ratus, and, afteb, many months, succeeded* in producing 
on & large rcale a series of** rawing* of the surrounding 
liew, ihcluding evei) minute objects at a distance of 
ljiany iriilps. (Lho laborious toil , which this enterprising 
j(?ung artist had to undergo ip .ascending the infinite 
StaiVcakes and ladders to reach his soEtary habitation, 
independently of the danger of a journey so often re- 
peated, did not damp his ardoiir. All possible precau- 
tions weft talced for the prevention of accidents in liis 
exposed situation j" but the -wooden box in which bo 
passed so many hcVurs, with' it“s frail supports of poles 
and ropes, jvag in continual 'pei;il. ’ The weather during 
tlw- summer of 1821 was Vn for tuzi a t c ly moro tSan usually 
boisterous. Scarcely a day passed -without tlifl ylerangc- 
mQut of some part of the scaffolding or th£ machinery 
connected with it ; and so Strong became the sense of 
danger arising from thcse r repeated casual ties,* 1 that not- 
withstanding offers of increased remuneration it was 
frequently impossible to obtain the assista* ce of work- 
men ; r a fact* scarcely EfUrprhing when, we learn that 
during tj*/? high windfc /id one could stand on the plat- 
form witlWt clinging for support to the framework j 
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while the creaking and w risking of the timbers resrcm-* 
bled those of a ship labouring in a storm, and the situ- 
ation of the young artist was not unlike that of a mariner 
at’ the Masthead. 

During * squall, morq than usually severe, a great 
j'firt of* ~he circular framework of heavy prinks, erected 
above tin! gallery fox the prevention of accidents, was 
carried over the house-tops to a considerable distance. 
At this moment a similar fa*to -had* nearly befallen the 
observatory, which was torn from iis*fa.Uoning.s, turned 
partly over Lie pdgo of the platform, and its various 
contents thrown into utter ji^fusion. The fury ri the 
wind rendered the door impassable j and, nft <v r a short 
interval of suspense, on outlet was obtained by furring 
^ passage on tlie opposite .side. By this misfortune, 
independently of personal inconvenience, cons id ex ah 1 ',' 
delay and expense were occasioned ere the work could 
be resumed ; and it became necessary to provide against 
similar misfortunes, by securing tho observatory to a 
cross-beam, and constructing a rope fence. 

At oilier times the experiences of the artist were of 
a more agreeable character On entering tiie cathe- 
dral at three in the morning. * says Air. liornor, iij.his 
interesting account of his impressions daring his labour, 

“ the stillness which prevailed in the streets of this 
. populous city, contrasted with their mid-day hustle, was 
only stn passed by the more solemn and sepuionral still- 
ness of tho cathedral itself. But not less impressive was 
the development, at that early hour, of the immense 
scene from its lofty sum ait, a. ’' hence was frequently be- 
held ‘the Forest of London/ v about any indication of 
animated existence. It was interesting w o mark the 
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* gradual symptoms of returning life, until tlie rising sun 
vivified thewhoje ini o, activity, hustle, and business. On 
one occasion the night was passed in t]ie observatory, 
for the purpose of meeting the first glipipse of day ; but 
the celd was so intense as tb preclude tan ywfeh to repeat 
tho^expe^mtfflt.” % r , r* 

During the work portions of the scene wcfald some- 
times be in bright sunshine, and afrothgrgf' in obscurity, 
producing an incessant alteration in light and shade. 
Many other; dififcifltics presented Ihelnsejvos ; but finally 
Mr. 3 lorn or sifpmounted them all, and f succeeded in 
proiBrcing 41 complete pa. 1 & ramie view of the metro- 
polis iirfd*its envinyis on 280 sheets of drawing paper, 
cpm]Tri$ing a surface^f 1 CHO square feet. The pano- 
rajna € of London. painted from those drawings, has t 
luntf'Lebn familiar to London sightseers? 


TELEGUArpY ODER t DIl EIGHTIES. 


WtyEN lho'.\'ma , 'ican statesman, Mr. Clay, wag making 
* a speech on *Jio Mexican war at Lexington* in the far 
western Estate of Kentucky, tin 184/, the “Isew York 
Tlerald flew spaj »cf was anxious to obtain a Report in 
'advance of any other journal. Lor that purpose a re- 
porter, when the speech was ready, tool^ horse for 
Cincinnati, ci^ity nyles ddstani, where a t telegra^n link 
had just *be£*u' *>stabl3biif d! 'llorses had already been 
^}accd at^Hcy ten miles on the rcJad.* Over a rough, 
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hilly country, iii the midfct c/ wind and driving rain, th9 
rider accomplished his jour£ey ip eight h^fcrs ; brt hero 
a new difficulty was encountered. Scarcely had they 
begun, the transmission of the speech wlien communi-* 
cation was* suddenly intcrrdjitea* as if all the wirjes had 
been &tf*at the spine moipcnt. Not *to % be ^affiedj the 
man took horse agpin, and ridin grafting the railway 
track ip \h<& (Jark» and rainy nig^t, lie endeavoured to 
observe if any poleS had been blown down. Nothing, 
however, met his notice for many mile#, when the horse 
suddenly stutnbjed upon some obstacle^ncarly ihipwing 
his rider. Lighting a pocllcfc lantern whicl^he hr d. with 
him, lie then discovered that thc'^itaH had bop* snapped, 
asunder by the Umb f of a tree yliich had bccn^jlown 
down by the wind, ty id had fallen across theffi. # To 
repair them temporarily with some wire which li$ Imd . 
brought with him occupied hut a short space, and riding 
back through tl^ storm lie found himself in time to 
transmit the remainder of the speed# to JN r e# Yo\’k for 
the newspaper of the next morning,, » 


■ * • * 

THE ROOF HAS FALLEN. ’ 

J 

Lady* Hawes hag communicated to Mr. Beamish', tlfe 
author of the Memoir of ffo'r M. T. Brunei, some into-* 
renting anecdotes of her father’s judgment upon the^ 
'strength of ir/>n bridge# and* othep bailings. ^ One of 
these is eminently charactSri^itffc. Nearly forty year^ 
ago, when the 'application of cast-iron tk 1 fiicse pur* 4 
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<poses was nmcli under discussion, Mr. Maudslay, 'whoso 
"groat engin^ring talents^ Brunbl was the first to 
discover, determined to exhibit his confidence in the 
/material by erecting a cast-iron roof^over his factory 
at Lapibeth. Brunei,' however, hadj ccnt^nded that 
such structuiajs faould be insecure, unless ^^1# com- 
bine?! with ties* bf wrouglit-iron. c So stroi^giy had 
this opinibn taken ^possession of t/ his cmiud, tl^t, 
when some one informed him in 'haste that a serious 
* accident had occtir^ed at his friend Maudslay ’s, he ex- 
claimed anxiously, “The roof — the roo*fi has fallen !** 
and, j^happily, this proved^) be the .case. 


* •’ IflfE NATURAL PHILOSOPHER AND THE 0AT. 

I once (sa$s Jl French writer) saw a lecturer upon ex- 
perimental philosophy jllace a cat under the glass 
receiver of an air-pump, fo* the 'purpose of demon- 
strating that life cannot be sv.ppcMpd without air and 
respiration. # The lecturer « had already madE Several 
t strokes Ivdth fliejniston, in fcrdcr to exhaust the receiver 
l>f its air, wh%n the cat, who began to feel herself very 
uncomfortable in the rarefied 4 'iimospfterc, was fortunate 
enough tu»discaver«tlio source from whence lier^upeasi- 
•nefs proceeded. She placcjj. her paw upon the hole 
through which the air escaped, and thus prevented any 
" more from pacing opt th^ receiver. All fli^ £x- * 
ertions bf £he jpLQosoplitf wfc now unavailing ; in vflin 
6e drew the jjiston ; the cat’s paw effectually pr^ventefi 
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its operation. Hoping bo ^ffoct his pui^ose, he agaiiS 

let air into the receiver, which, as soon as the cat per- 
ceived? she withdrew her paw from the aperture ; but 
whenayer he attempted to exhaust the receiver, abet 
applied' lie? paw g as before. Tho spectators clapped 
•their in admiration £>t* the catVsag^citjr, and the 

'lecturejr ^ras compelled to remove w Sei*, atid, subsfc&ute 
an^ther^cat who possessed less 'penetration for the cruel 
experiment, • * * 


STOPPER IN TIME. ’ 
1 


% « 

flOj'® 'oo— »— 


Eunu I3u itnirr, the “’learned blacksmith/’ 1611s the fal- 
lowing exciting; story of. how an •entire train of passen- 
gers was saved from destruction by a timely message by 
telegraph. “ During a storm and violent gale the long 
railway bridge across the Conncctieut^bet\e^ llartfield 
and Springfield, was lifted up *by the wind, and thrown 
into the river ^benctilh .two hundred yards iu breadth) 
which a powerful Cjnt*ent # at IV c time swelled to it dread- 
ful height; toy an unusAal lkmj of rain. ^ The line hero is 
crossed by a bridge fifty feit above tlje tircr, 'after* an, 
abrupt’ cijrve has been passed. But the passengers 
within congratulated themselves oil their comfortable 
situafic^is, thinking of the blessed »liomcs &»<i the fire* 
sides which they soon expected to reach. On came Jhe 
train, the engine blowing off its head of steam, breasting 
•its" lwp no\>ly against tlm gaty, wjiieh alfiost threatened" 
to check- its progress, tbts fcofriion hiarang furiously in 
yie falling rain, £u> one knew or even suspected that 
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# l'he bridge w«& gone. Foy t^o years,’ by day and by 
night, the trains bad passed, and 'repassod, until safety 
had obliterated ihe thought of even thq possibility of 
^danger; but no bridge was there to receive them, and 
the long train with its* previous freight Pushed on to- 
wards the .precipice of destruction. It was not fcia^omary * 
to stop at t?his placdfcxccpting to clirck the spe^Tfor the 
landing of passejiger<v* but the people thprff hkd r lenr*red 
through the instrumentality of the telegraph, the loss of 
the bridge, and kep4 a sharp look-out far the approaching 
train. Jr It came ; € Jhc word was given, anrl they were safe. 
Fveispfcjieart^loapt from it^^dace, and the head swam 
•giddily wit}; \ fear as fne.thouglitcan*? of that fearful leap 
ii^theftiark ; and longyill the passengers remember that 
dr.ead fM road, and the friendly ypt fearful cry of ‘Tins 
% JJiV DC?/, 13 GONE I 1 ” • < 

‘ A still more striking illustration of the important 
services frequently rendered by telegraphic communica- 
tion ii: afforded by an instance related by Mr. Walker, 
the BUpoamtendcnt of the telegraphs of the South Eastern 
Railway Company. • £: On Nc\v ear’s dr.y, 1850,'’ says 
this gentleman, a collision, had ccturrcd to an empty 
trai^at Graveses' d ; 4 and the driver Jibing leaped from his 
•engine, the lat ten started alone at full speed for London, 
floti^e was infmediately given by telegraph tfi London 
.and other stations ; and while? the line was kept clear, an 
engine aifdPtithc# arrangements wore prepared aff a but- 
tress to receive tlio runaway, while all connected with 
^tbc station awaited in awful suspense the* expected 
shock. The superintendent of tfie railway also started * 
C^rwn the kne* an dftginV 1 , and on passing the run- 
away he reversed liis engine and Bad" it transferred 
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at the next crossing to # thc* up-li.no, so to be In tlie^ 
rear of the fugitive* he lien started in chase, and on 
overtaking tly oilier he ran into it at speed, and the 
drive* of the engine took possession of the fugitive, and* 
all danger*wa& at an en^. Twelve stations weropass^d 
in safrlp? it passed Woolwich at fjf^een.inile*s an hour; ' 
it was ^within a couple of miles of ljondon When it was 
arrested- * Had its* approach beeN unknown, the mero 
money value of the damage it would have caused mighty 
have equalled thofcosi ofHlie whole line* of ^elegwph.” 


FAIULAY'S FIRST 'PATRONS. 

^ ou # ©.> c ^ 

• / * %l 

Pnorussou Fad a day, iu adetter written to Dr. r&ris; tells 

the following pleasing anecdote of how he came to devote 
himself to the science of chemistry, in which he has since 
become so celebrated When I was a uboks filer’s 
apprentice,” lie says, “ 1 was very fond of experiment, 
and very aven.o to trade. It happened that a gentleman, 
a member of the Ihjoyal Institution, took me to hear some 
of Sir Humphrey Djivy’s tost lectures m Alberp.urlo 
Street.^ ,1 took notes, and afterwards* wrote them , out * 
more fairfy in a quarto volume. My desire to escape 
from trade, which I thought vicious and selfish, and 
to eniefc' the service of science, which 1 imagined made' 
its pursuers amiable and liberal, induced me at last 'to 
take the bqld step of writing to Sir Humphrey Davy, ex-^ 
'pressing my ^wishes am 1 a hope tlpt, if an opportunity 
came in his way, he would T&ycfar my Views, and at th\ 
same time I sent tlfe notes I had taken of liis lectures.” 



220 


INVENTION A$D DISCOVER^ 


# * Sir Humphrey, was at once fctruck, ndt only with the 
proof which the .notes f of his lectures afforded of tho 
diligence of 'his young and unknown correspondent, but 
r also with tho knowledge . which they ^ displayed*-, &>r 
it # would, of course, be impossible for *onfe ignorant of 

' chemical gciefvo 'to^ report qorrectly a leeiurS^m tho * 
, subject. Ih a few TL-iys tho bookseller’s appre^ce, to 
his great delight, rocojvod the following rqply m 

. # # ' “Bcccmlcri 2-4,1812. 

“ £tR, — I* anmfar from displeased with the proof you 
have ^iven me of your confidence, and winch displays 
, greaF"*zeal, power of memory, and ‘attention. I am 
obliged to*go opt of fS'wn till the end of January. I 
will tfjen s*m you any time you wi*;h. It would gratify 
me* to be of any service to you. > wish it may bfc in my 

* power. I am, sir. your obedient, humble servant, 

“llrMPJIKET DaVT.’* 

• 

Sir Iltemplirey kept his word. Early in IBM, 
Michael Faraday received a message from him, and with 
a joy fid heart ho repaired to* Sir Humphrey's house in 
Albemarle Street. The hitmble. appointment of assistant 
in tfjic ^laboratory of the llbyal Institution iSppened to 
r bo*yacanl, and Sir Humphrey promised to support his 
visitor in an application for it. The application was 
. successful, and a few months later 'the young chemist 
’went abr&ftd witii hfs patron and Lady Davy, acting as 
'Sir Humphrey’s amanuensis and assistant in experi- 
^meuts. In 1815 ho returned fo his duties ip the labo- 
ratory of thatfinstit^iftonrwhi^h has been the s$bie of 
jiis great eciqpfKc labors, *<ufd where he still continues. 

# Ultimately JJr. Faraday became 1'ulieriau PiofesscF, 
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while his investigations ifitoitlie relations of heat, fight* 
magnetism, and electricity *havq resulted in discourses 
of the utmost importance to science, and have contri- 
buted *to make lps name known throughout Europe. 4 

* Mr. EaiadSy is a man or humble origin, the s^n of a 
poor Uf^vJcsmitJi. Ho wa^ apprenticed to s a bookseller, 
or ratl^ftto a bookb : nder, or one who obtained a living 
by«purchasing cheap sheets of bocks and binding them 
up for retail sale. This bookseller and bookbinder, 
whose name was Riebau, first called the atfl^ntioz. of ono 
of liis customers, Mr. Dance of Mancliestcr Street/, to an 

• electrical machine and some other philosophical rppara- 
tus, the work of his apprentice ; and it was M*. Danco, 
the “ Member of the Royal lnsiitid ion,” referred to in Mr. 

# Ear a day's letter, who introduced the young man to that 
institution, where, his being fortunate enough to hear 
the four last lectures ever given thereby Sir Humphrey, 
laid the finin' Ja'ii.n of his future fame. 


a HnrtfAzmra. survey.' 



When the question was first raised of whether a teV 
graphic wire could be laid on the bottom of the Atlantic, 
every c ,re was taken to bring together all tha evidence 
that could be gleaned of the actual character of the v r '.st 
oceanic basin which was to bo the scene of the great 
ente nrise, and to compare them with the labours of 
Captain Maury, who had already Jem om.tr. .ted tne exist- 
ence of a great Atlantic plain. This plain, according 
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t!b M&urv, wasw3C£Lt*cely twelve thousand: feet below the 
level of the sea, and extended in a continuous ledge from 
Cape Race, ill Newfo midland, to C;xpe Clear, in Ireland, 
^ts greatest depth was declared to € be in mid-occan, 
whence it imperceptibly hscelded to tl^i shorp on either 
' side^ In order* .to* verify the'tlieory of such djjjateau, 
the Atlantic T'ele^rftph Company, aisled by the^GSpvern- 
ments of Great 4 13ritq^n and the United S bates, r earned 
surveys to be made^ and the knowledge thus obtained 
was <j£>?a clusflfc. * The plain way found to be gently 
levellejl, so deepens to bo below the read* »f disturbing 
supeiificial causes and composed of particles of shells, so 
'minutely ^oken up fib render tlnyr character indetec- 
tible s«Ve with the aid of a microscope. Their presence, 
examined by the lights of science, proved liow little 
% th#3e*prcKbund depths had been disturbed in the course 
of uncounted ages, and greatly encouraged the hope that 
the Atlantic cable, when once laid along ^vitli them, might 
rest asptran^uilly— ^perhaps as long. The tendency of these 
infinitesimal fragments to stick to any metallic centre 
exposedto them, held out the* expectation that the sub- 
merged cable w^uld soon be .thickly enveloped by them, 
and*g fresh efcmeni; af security sq obtained. m * 

* 'This sulhnariiio plateau is really a gently-levelled 
pkihj, lying jufet so deep as to be inaccessible io.the an- 
chors of ships, and to other sources of surface inter- 
ference, an CP yet not* so far dejmessed but that ifeo?.n bo 
rerfched by mechanical ingenuity without any very extra- 
vagant effort. It seems, indeed, that it is a f portion of 
a great zone offctable|?fo.nd«wliic]j» entirely engirdfy!$ the 
tju'th, or wiiicji^tleasf^s^r Aches from the western side 
America to (he Asiatic coast oftheTatific, ‘ # 
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Jp STORM IN* A TEBEGRAPH diFFICR. 
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One afternoon* s<$tne yeqys jago /during a heavy foil of 
* ain, ikejfiells of tl^e electrip telegraph, 'pWscd ;n a small 
"office at one end oi the St. Gerniain’s Aiimosplieric 
Railway^ stiddei^ly b^gan to ring, which l^d the attendant 
to suppose that he Was about lo receive a message. 
Several letters then made "their appearance, ^ut i*^*\ense 
could be mads of them, and he was abt^dt to maLe the 
signal “ Not understood,” when suddenly Jte he*?v^ an 
explosion, similar to a loud pistobshdt, and at Jhe same 
time a vivid flash of light was s$en to run^algifg the 
conductors placed against the sides of the shed.® TJm 
conductors were? broken °into fragments which Verb ^t) 
hot as to scorch the wooden tables bn which they fell, 
and their edges presented evident trace 0 o^fusiop. The 
wires of the electro-magnets, belonging to ilie appa- 
ratus placed in the office, were also broken, and at the 
same instant the attendaiit experienced a violent con- 
cussion, which shook his wliole frame. The little office 
^ u 

was connected with # tjic Pfjritt station by wire^spj)- 
ported on posts ; yet at Paris nothing»remarkable oc- 
curred, except that several of the bells wero heard; tu 
M ring. But at a short distance from the shed, the top of 
one of *tl$e posts ^hich support the wire was split ; and 
where the wires w r ere bent at the comers of the angles, 
three sharp^oints of light w ero observed several seconds 
after {fie explosion. t? * ^ i vl ^ 

At the time of the explosion, an attendlnt,°who was 1 
holding *a handle $hich moves a needle at a -Slfcart 
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distaste frone^the extremity 6f the n ilway, also sus- 
tained a violent concession, and several workmen 
standing about him experienced severe slacks 
v This istory is told by Monsieur- Arago, ther great 
f^tronomer, m letter to* M Brt gaiet 4 , vfho was of 
option tbattL* 1 explosion came froin the rafly«y , for, 
on account of the 'immense quantity of metal ^employed 
mits construction and the extent df its gurfhep, it# as 
probable that, during adhundei -storm, it would be the 
seat an ^ntensfe electric tension, *and that the fluid 
thus attracted Would discharge itself on tile telegraphic 
wiretf,^ which were near the iron rails, tubes, and 
*xeedle& * 


THE DISCOVERER OF CALIFORNIAN GOID 


When ^ the Swiss 6ruaid upon which Chailes X had 
rehpd so wisely fdr the maintenance 6t Ins arbiti irj 
government \feie dispersed by the devolution of 1S30, 
a Gu, f ii4 Cantajn Butter, '‘who had served m that bod} , 
determined to quit the country in which he and his 
<5orj?r^des wore s>o unpopular, and to seek hisTortune m 
r a new capacity in the far wflds of North Amencn A 
Swiss by birth, Sutter possessed all the industry and 
persevering energy peculiar°to his countrymen Ready 
to serve |4 a soldier where moderately good* pav and a 
commissioaa^fl^e ofeebed 1 he was equally ready 

Hod^pg&ce* in the" pmaeva^p^f^to tfadd him- 
J&ftfrxe* m 18s5^he set 
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fhill was so $tuated as to washudown a great deaj of mud 
and gravel* from tlio higher land, passed through by the 
stream. Loitering by the side of the nfl*v mill one day, 

' while the works were in progress, ^Ir. Marshal was 
struck fty some glittering particles in 4his sand, and 
taking h portion* away witn him in a bottlo -ho deter- 
mified to it brills enterprising employer. , * 

<< What°are thoso bright graigp P” avked tho en- 
gineer, as he licit,! _up thcdiottle in the sun befoie his 
* friend’s eyes. * r * 

Tfrhe Swiss eged them attentively fov SGme time, and * 
then replied, “ Gold, But where did thib come from?” 
c ‘‘From yonder,” replied Marshall,' 'taking his com- 
panio^to the door, and pointing to tho range of hills 
■ clothec? with pine trees in the distance: ‘‘if these glit- 
tering specks aie goM, as I believe they aie, there is 
wealtlj in those regions Lesido which all your docks 
and herds will he a trifle.” . 

“It is, gold beyond doubt,” replied the captain; 

“ and thjis is how gold is generally found ; but this sand 
is rich beyond example, We^nyst keep ihis secret, and 
becomfc gold-diggers togeihey.” , 

^The precious secret wf»js kept for a shoittime, and 
•tho caj^ain WlT his friend found means to gather 
1 ,Jubuiidant proofs of tho productiveness of tho region 
in the precious metal ; but ot soou became whispered 
'‘’abroad that* gold* had been discovered at tho African 
■fork of 4he Sacramento Itivea? ; and to the astonishment 


of the world a gold fever arose, such as had never been 
known before,* A l^boun?^ became possessed of 
Lhwiona *dfist,*and took it for sale to San 
tfe town at the mouth if the Sfccramentc. 




IMVENllON AND DISCOVERT. % 227 

• L. -i 1 . — , 

* • • 

Tiie nows spread with the rapidity of* a ire, amidst the 
withered grass of the prairies, t Soldiers and sailors de- 
serted for the ■ “ diggings j” shopkeepers closed thei^< 
slTopsj* and flod 4 o the same attractive region j and in a 1 
^fow inontlu the solitudefriij jvhich the flocks and herds of 
# the ox-Cijptnin of + ho Swiss? Guarded lately v.andercd at 
will weh* filled with 1 a motley gathering, whoso labours 
quickly. became a Subject of intense anxiety in every 

money market in the Old and New \v o^ld. * 

« . * 

. t 

— « — . * 


TIIE VICISSITUDES OF 'JAS-LIQHTINO. f 



t 


More than one*hundred and thirty years ago a writer 
in tlio “Philosophical Transactions,” in a narrative of 
tho sinking of a coal-pit, belonging fo Sir «James 
Lowther, near Whitehaven, described, with remarkable 
minntoncss and precision the principal properties of 
coal-gas. A jet of natural gas l ad been discovered 4 by the 
workmen bluing froimthe cgal-seams at tho side of tho 
pit. By moans of a ; funnel} the writer; teila ns, that*he« 
found it "easy to fill a bladder in a few seconds ; and he* 
adds, “ The bladder being tied close may bo carried 
away and kept some days, and being afterwords pressed* 
gently through a small pipo into tho flame of a candle/ 
will take fire and burn at the end of the pipe as long as 
. tho bladder is gently pressed to fee q the flhme, and when 
taken from the candle, after it is so light* I, it vvill con 
tinue burning till, there is no more air lof’t in the bladder 
to supply inc dame.” These facts, i* appears, were d a - 
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monstratedJbeiorG' the Royal Society in Hay 1 733, when 
the gas was found to gire*a brilliant flame after it bad 
'.Jooen confined in the bladder nearly amontlr. Six years later 


Dr. John Clayton describes, in the same journal, how iTo 
has actually manufactured Ibis- gas, or “ spirt of coal,’^ 
as befalls* it, r frv>m ^'eces of coal placed in a report, and 
how he hai been in the habit of preserving it ir bladders 
and diverting his friends by illuminating his room with 
.jets of gas obtained by these means. Thus was the 


principle of gas-lighting fully developed ; but more than 
eighty years later the streets of our cities were still 
lighted*: — if lighted it coulddie called — by the feebly 
glimmering oil lamps which many persons yel re- 
member. „ 

.In 17G7 the Subjqct engaged the attention of Dr. 

' Rfchard Watson (afterwards Bishop ofLIandalf), who 
published the result of his researches. Ilis experiments 


show that he t had examined the prod acts arising from 
the distillation of pit cod with great care. The publi- 
cation of these experiments excited others to apply 
themsdvfcs to the subject ^11 the' coal districts of various 


pafts of 'the kingdom, for the purpose of extracting the 
tar. ■ --In,. the yea^ 1784, a Hr- Dillcr exhibited, in London 
and other large towns, what he called, “ Philcsophical 
h\ri works,” which were produced hy.the combustion of 
.the inftaQiuablq, g^ses, and ll thcy were deemed great 
fc ciiriosities. All these experiments, however, caff hardly 
oe considered as practical. f It is to Mr. Murdoch of 


•Soho, near Bircningham, the intimate friend end fellpw- 
jvorker of Wa^andTjouTlon^ tk at we ar^ indebted for 
the first application of gas to house-lighting. It was 
*ihis ingenious gentleman who first^exlubitA the moefo 
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in which it might be employed, instead lamps <*r 
candles, for all the usual purposes of artificial lighting. 
"Wtila staying at liudruth in Cornwall, Mr. Murdoch 
jj^ade^ gas from numerous substances. Tic lighted hi& 
house-, and aho a street lamp, *and had bladders filled* 
•with gai, to carry at mghi>, with which he astonished 
• tlio country folks. Finally, in 17b8' he constructed an 
apparatus rt Soho, which enabled him tc exhibit bis 
plan oh a far larger scale ; and the Peace of 1 802 
afforded hiiti an opportunity for a groa* display of these 
brilliant lights. The illumination of the Soho* works 
oil that occasion was one* of extraordinary splendour. 
u Thp whole front of that cxteAsiv" range of building,” 
pays one who was present, “ was ornamented with a 
great variety of devices, which admirably display ed . 
many of the yarious forms of which gaslight i Q sus- 
ceptible. The spectacle was as nqvel as it was astonish- 
ing, and Birmingham pour.od forth its numerous popula- 
tion to gaze at and admire this wonderful display of the 
effects of science and art.” 

One of the most industrious and useful of the pioneeis 
of gas lighting was Mr. Winsur, who had the undoubted 
merit uf flr^L lighting a street with coal gu,., on a system 
which, defective as it was, was an immense advance upon 
the old od-lamp. Winsor was one of those busy san- 
guine men who frequent] v make up for want of know- 
ledge bv their perseverance in carrying a favorite point.* 
Although ho obtained a patent in 1 802 for certain bn 
provenientH in gas lights, he can scarcely lay claim to 
the character of an inventor or discoverer. Ho pos- 
sessed scarcely any knowledge of choir hay, and was so 
deficient ,jp. mocb mical information that it is stated 
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lv* was unatblo to give proper directions for the con- 
struction of his ’ apparatus./ He ds bCliovod to have 
obtained his, notions frobi a Frenchman iptmed Le Bon, 
v *7ho, acting upon the ideas disseminated by Murdoch 
liad lighted up his house and gardens iLPariB in 1801 
^ "with gas obtained from wettd 'and coal, and *had con-* 
temfplrted Vightihg^dp 1 ' the city of PSAis by tnp same ‘ 
means. Winsor, who was a German, returned to Eng- 
land immediately after this, and in 1H03 and 18(34 pub- 
licly exhibited hie plan of illumination by coal-gas at tho 
Lyceufft Theatre in London. Here he (Mivrrod lectures 
on the subject, ifchich he illustrated by a number of 
experiments. # Among owners, he showed the manner of 
conveying the gas from' one part of a house to another; 
and, by tlic? use of dillercnt kinds of burners, he was 
enabled fo display something of that variety of forms 
’which may be given to its flame. Winsor’s exhibitions 
were eminently useful, and tended, in a high degree, to 
turn pub’lic^ attention to gas-ligliting. While lie was 
engaged in exhibiting and lecturing at the Lyceum, ho 
was occasionally subject to gmt vexation^. It is related 
that hu'was so unfortunate as to select for his assistants 
such men as Yr€?o remark a We for ‘their ignorance rather 
than fof ability* or, skill, and tnat scarcely any dependence 
dguld be placed upon their attention or diligqnco. Ho 
was^also sometimes exposed Jto tlieir impositions, and 
being a foe uglier, lie was under the necessity of 4 engag- 
ing a person to read his 1 lectures to his audience. 
Sometimes, too, when the auditors wero assembled his 
reader failed to iappean^ and probably had the man script 
lecture ki his pocket ; and o' 1 - course they were obliged 
to retire disappointed and disgusted* The character ,qf 
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his mechanical assistants was much tin? s?yne ; and* they 
we^3 generally Shell as to bo incapable of rendering him 
any effective service in his pursuits. These and other* 
mortifying circumstances engaged him in frequent* 
altercations; and he bitterly complains of these disas- 
trous occurrences in his prfifiplilets. His gas, too, from # 
being burnt in a very impure strife, Vffas oflejfsivo +o%he • 
sm^ll, wl» el* greatly annoyed "his^ audience?; and these 
circnmstarices (ended 1o produce^ dislike to gas* 
lighting. . . # * 

There is* no* doubt that Wi riser’s greaf pretensions 
also feruled to prejudice • the public.* He was ipucli 
givgn lo boasting, v ami ho tolV tko worfd that, by ,a . 
deposit of five pounds for a share in his Nation?^ Light 
and Hpat Company, a person might secure a hand softie ■ 
annual income. “ All gps-lighfsf’ lie says in (*nc *his 
boastful but curious and characteristic addresses to the 
public, “exhibited before my illuminating the large 
theatre in the Lyceum early in 180J-, 1 fa jly* consider 
as so many Will-o’-the-wisp lights, known for .centuries 
past. The gnv of these lights has # becu caught and col- 
lected in bladders, ^nmaneljy ground, the # same&shll coal- 
gas lifts hitherto be eft prodkjeed in blacllv.xs for philoso- 
phical amusement. * The principle, th^t deal ffcnd othoy 
comb us titles contained, among other prdducts, a mpst 
beautiful and valuable flame, has been known by tlm 
most^ learned of the last century 1 , but h©,f to makd 
application — how to save and analyze — liow to presorvo 
and refine — how to con duet* gas in proper air-tight 
tubcS— how to introduce ga^lhy and gas-lights into a 
drawing-room, shop, aiftb stf*c6t-lamp— ho^ T fco cook, 
^nelt, .boil, and’ distil by a gas-fire, cither in a kitchen 
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tv dinmg-rbopi— ;how to introduce coke, tar, and am- 
monia] liquor for the advantage of J> a whble nation — how 
t6 make gas-fire and 1 gas-lights applicable to • light- 
houses, telegraphs, and culinary" purposes — in fine, h£=w 
to save and employ all the valuable parts of raw fuel 
■with the greatest possible vantage ; — all tttege mosf 

difficult points of rAy 'discovery wey o^ieft a problem to 1 
theorists, who could write, but not practise* -who co tf uld 
fill bladders fromjfttorts, thacco-jupes, pots, pans, and 
€1 gun-barrels with rqw smoko, but could not illuminate — * 
w host/ delicate hr-nds and noses would have?’ shrunk with 
horror from my numerous dirty and laborious oxperi- 
, i^euts in kitchens «nnd wash-liou^es, whore my. own 
labourers complained l of being suffocated, and often 
refused ho # assist me, until I shamed them by tho ex- 
anfpk* of* strip ping to H pcrform*what they thought wuis 
N)oo dirty work for. them. ,f And he continues in tho 
following magniloquent strain : — “ Animated by tho lifo 
and e,xanipJo of lector the Great, emperor of all tho 
Russias, 4 who performed* the most abject labours to 
teach his ministers and generals, how to, civilize a bar- 
barous Gut ion, I did no lohgep deem it beneath me (who 
had been a nf&ivhant in tlifj*city df London f to do that 
woi’k^whicb domp of my labourers, actually in want of 
br^ad, refusodHo do for victuals a^d payment.’*- 

Notwithstanding these high pretensions, it does not 
appear tliatMr. Wins or over thought of a plan for spring 
gas* in anything except the njain-pipcs/ In 1807, how- 
ever, he removed his exhibitions to Pall Mall, and 
lighted up a pafrt of o^e side of that street, whidff was 
tbe first his ( tanjpe i»f this? kind ef light being applied to 
such a purpose in London. This prs ctical demonstra- 
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lion of the practicability o ( f liis schemes was of*greatyali» 
in calling •ihrihex attention to the subject, although the 
shareholders i. the National Li£ht and Heat CompaiTy 
rffiped no benefit, and the practical art of making and* 
supplying ga& had still yiany stops to make; but,* 
"\hanlvs t« \he valuable scientific labours of Dr. Hcnrf, 

i • (i r i J 

•and to'.tno practical experiments' of l lVlr. Clq£g, a*pitpil 
of Boultcli 4 Liid Wplt, the cause of coal-gas lighting 
finally triumphed over all obstacles, including the claims 
of its rival H oil-gps,” wlijch, even a§ kite as 1825, was* 
still preferred* by powerful supporters* A* charts* was 
granted in 1812 to the company knoVn’as the ‘Char- 
tered Cas Coifipauy, which wa& a kind of Resuscitation # 
of Mr. Winsor’s association ; and, in 181(>, tlm com- 
pany extended. mains from their works in the Curtain • 
# Koad into the flity. I’be opposition to this company 
was very great. Tlio chief chemists of the day, in- 
cluding Davy and Wollaston, maintained that coal-gas 
never could be safely applied to strpet lighting; and 
Sir Humphrey Davy inquired, ironically, “ i r , it was^ 
intended to take tno doiao of St. PauFs for a guso-» 

meter.’ * ‘ * * 

f * * 

Prcfhi this time, g as-lighting bc^ar w extend it- 
self, and, in the course of ’the following ton ^ears*it t 
had alinq^t entirely superseded the old systems : Ijyfc’ 
the manufacture was srill extremely rude. SSmo 
terrib^c^ccidents in the Chartered Company’s Works * 
alarmed the ]mblic l and the process was closely watched* 
by Government inspectors. Sir William Congreve, >vho 
•malle*ft report to Parliament on’ the subject in 1822, 
states that he saw two larg carnal bags in some works;* 
a£ .Whitechapel of. about fifteen thousand cubic feet 
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each, which were for some t\nic used as pas-holders, 
and lay in close proximity to a blacksmith's' forge ; and 
lie pointed .out the frightful consequences 'which- might 
(. ensue “ were the tar to ho dischargcd^and inflamed, ljjce 
the emir.sion of a large- qusyitity of burning lava from 
a,n artificial volcano.” The dread in which the public 
1 07. g .regarded thqf'gas companies, jxrld the general ten- 
dency to interfere with their operations, could not^ ho 
better exemplifiod^than hy the faeji, that a deputation 
• from the Itoyal. Society, headed by Sjr Joseph Banks, 
having visited tho gas works of the Chartered Society 
at Westminster, they strongly recommended the 
^ Government to forbid the company constructing gas 
holder#, exceeding six thousand cubic feet, in capacity, 
which woi o to bo confined in very strong buildings. 
Gas-holders arc now constructed in flieppen air, in tlio 
midst of the metropolis, made to hold from a quarter of 
a million to half a million of cubic feci each. Mr. 
llollipgshegd 1 in fc his work, entitled “ Underground 
London,” says il we have now, within tlio metro- 
politan area, twenty- three gas manufacturing stations, 
and si:, gas-holder stations, used solely for storing gas. 
Tlio total lta^jjtli of main^r laid "down by * the thirteen 
pCompani-es, in underground London, is seventeen hun- 
dred and iifty miles, besides abppt four liupdred and 
fifty miles of brancli service pipes. The house service- 
pipes, in kdrflitioil tvs) this, must be at least eight. thou- 
sand miles long. The totals number of London public 
sti'eot lamps supplied with gas is thirty-seven thousand 
seven hundred and \twenty-eight, the average dis- 
tance frm^ e^cfh otlien beinj seventy-five k yards. The 
consumption of gas is at least double what -it was 
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ton ycarg npo ; and flie annual quantity manufactured 

in London* Is about uiglit thousand millions- of cubic 

feet.” • \ 1 

« i 


« fUNNELLING UNDER THE THAME*. 

• m # 

Fifteen years before the commencement of the present 

Thainos Tuiincl, Trevithick, the CorjiisJi miner, bfcgan 

* an attempt ak t bundling 1 under the Iiivi$’ Tlfcimes* Jl’ho 
idea was not new for a ski] more driving experiment 
had been conrtnoneod by an Aigineor named Ralph 
Dodd, whose scheme was nothing less than the con- 
struction of a’tuniiei or “archway," under ihj r i Nunes, 

■from Gravesend to* Tilbury, vvlir^e the breadth of the 
n’vor is of course far greater thau fearer to London. 
Trevithick, aided W Vasey, .another Cornish man, having 
raised subscriptions, began boring at llotnerhitho; and 
in order to save expense kept very near to the bottom 
of the river. Nbtv, ithstanding this, his attempt waa 
astonishingly successful, for lie actually cairi :d Lis 
tunnel A dis^nce of nearly e'51 yards, 0 " ..ithin thirty- 
three yards of tlic entire length proposed to be bored. t 
A survey (p 1 was appointed to report on the progresS of 
ihe work on behalt of the capitalists who supported it, 
and up ijpr Innately a dispute arose at this pomt between 
Trevithick and this gentleman. The surveyor asserting 
that ihe tunnel had run one or two feet out of the 

• direct?* line, Trevithick is said to have displayed the 
proverbial irritation of CNrnisl. men llesclvcd no* 
tp put up with th? i slur upon his skill as an engineer, 
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die deternfiiigd on tjio ridiculous expedient of actually 
making «c? hole in the root of his* tumiel ai low water, 
hud thrusting through a series of rod^J which ho con- 
/ tinually lengthened, like the joints of a fishing-jyul, 
which were to bo received by a man in a boat, and then 
"observed from the shore. ' Tliis device proved , the ruin 
of the wewk.' In/ lit ting the rods delays occurred, until 
suddenly sc much watch’ was foiled to Iks making its 
way through tliojiolo, that it became nccossary for the 
engineer and liis workmen to retreat. It is related that 
Trevithick, "when the imminent danger became apparent, 
refused to be tlio first to le^ve the works. Ho sent his 
jnen away first, and hiJ life nearly fell a sacrifice^ to his 
devotion. Owing to the t unner following tlio curve of 
the bed of the river, the water had congregated towards 
oifQ'-p eird, a fact which, in tin) confusion of the moment, 

' had not been foreseen ; and by the time Trevithick 
reached the light, the water had actually risen to his 
neck., iThps by an act of extraordinary imprudenco tho 
Cornish engineer’s great undertaking came to an end 
‘almost at the point of complete success.. 

The present Thames Tunnel was planned hy Brunei 
in 1823, and*fJ^1824 a company tfas formctVto ctfrry out 
the work. ‘Tho’ simple observation of the liabits of a 
scaworm, kndwn as the Teredo which, -in boring 

into the timbers of a ship, contrives to render the sides 
t of its perforation waterproof by means of a chalky secre- 
tion from its own body, suggested to theengineer the idea 
of his famous “ shield.” This cast-iron apparatus con- 
tained thirty-six cells, in each of which was an cxchvaf.or, 
who cnt‘ 3 ovt the 'earth, while v a* bricklayer built up from 
the back of the cell a brick arch, wlikdy was pressed for- 
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ward by screws. ■ J3ut the# firgt step was to^ink a bricks 
work shaft* already built, fif infect in diameter, ^ml forty- 
two in •heighten to tlio ground at ]f >0 feet from the 
ftoiheirhithe side # of the liver. Tin's gigantic labour was 
accomplished bjr power|u> steatn engine, which l yaiscd 
/tie eart^juid drained the wtfter from ^ithip ; while the 
l)rickwork # cylinder, ^hich was calcfllAted ‘to IvClgii otic 
th 014 s and tbnS, v^as sunk into tlic gvc^md. # Tift horizontal 
funnel was then coifimenced ftom sear the bottom of 
the cylinder, at^ the depth of sixty-threfc feet from the" 
surface. * % 

The difficulties .arid dangers enconntered in the pro- 
gress. this work, ihe frequent breakings in of tli« 
water, the suspension and subsequent recommencement 
of the • undertaking, *and its final successful < com- 
pletion, for a Jong tinitk* supprfed the pubfic jjytli 
topics of excitement. ScS^timesr pArts of the shield 
gave way with a* noise which resound through the 
partly- formed tunnel like a discharge <of artiilcry ;• then 
came explosions of gases, momentarily illunnaing th& 
darkness with fleets pfWlitme, and rendering tliQ work- 
men insensible. • • . • \ 9 

Tho" roadway was •beguij.V n Ypurl! da}’, 18£0, 
and upwards of 540 feet had been safely excavated, w r hen • 
on tho 18 Wi of May 4 k* river hurst in. faith indonji- 
table patience the engineers filled tho aperture with an . 
cnormoms number of bags pf clay 'sunk iit tho river, 
pumped the water .out of tiho tunnel, and resumed tke* 
work. Scarcely had they proceeded 150 feet further 
when *tlie dreaded w T ater again broke and. six men 
were drowned. The Aft reorders Vc*c tnftw dis* 
heartened, but nofflso the engineers. Aftgr a long sus* 
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pension of the works, a pjiblis subscription ami a loan 
from Parliament enabled tllem to resume them. On tho 
25tli of March, 1843, tho tunnel was ^jially opbncd to 
' the public. “ • , •'*’ 

Mpify interesting dnecdotps are ^olA hj connection 
with the work. *A few days previous to tho”$rst con- 

0 • , * i * « * . e 1 . ■ 

test 6T '{he bed bf the river with the soil, thg feed-pipe 
of one of tlfc boilers pf the steam-engine .buYs if , To^top 
the pumps m ; gilt* I kivo been attended with considerable 
in convenience, *if ciot danger. As i*t cjiancod, Brunei 
audios able coadjutor, Mr. Beamish, were on tho top 
of the jsliaft. Alive to every/ unusual »sound r they ran to 
the engine-house. ^rimcl at oncf »percoived tliowr^uro 

° ♦' f A t 

of the accident*. Seizing some packing p,nd a piece of 
tftnbof, lie jumped upon the boiler, and with wenderful 
pri'^ued of mind applied the packing ter the fissure, and 
one end of the (Quartering upon that — jamming the 
other end against the slanting roof« of the building. 
Pindhig ncy y that* the ropf was being actually raised, ho 
clasped the quartering, and there hung, like tho weight 
on the safety-valve, v tj til his SompanionVas able to pro- 
cure sufficient weight to attack to tin* timber, and reliovo 

C fr § *• 

him from his pdfilops situa^on. liy this happy expedient 
'timp was 4 fortunately gained, the other boiler was filled, 
ard the steam-engine continued*!:; uninterrupted work. 

The following vivid account of one of the irruptions 
of the riveP is also* given ,by Mr. Beamish, v$ho -was 
Jivrfisent near the shield under the bed of the river at the 
time of the accident: — “The miner, Goodwin” he says, 
“ a powerful arpl exppvcnoed nupi, called for help Por 
him to n&ve< required help was sufficient to indicate 
ganger. 1 immediately directed alt ccpial]y -powerful 




man, Rogers, to* go to Goodwin’s assistance ;* but beforfc 
lie had tinltflo c mey 1?lio ord«r, there poured 'In snch an 
overwlichning A^od of slush and* water that they were 
hptk driven out ; £ind ft bricklayer, who had also an- * 
sweredr to the Call for help, «was •literally robed 'c^ver on 
ff5 the st^ge* behind the frames as though jie had como 
Through’. a mill- sluice, and would* ’ fftiVt? been* WTh < fbd*to 
the ^rounS i£ I had ijpt fortunately greeted lfis progress. 

I then made an effort* to re-eifber, the irajnc*, calling upon 
tlie miners to follow ; but T , was only an severed by a roar 
of water, whfcli long continued to resaniniTin my 'Cars. 
Finding that no gravel a^j eared, 1 saw that the $asc 
was lifeless. TTo gpt all the min cut of tSe shield was 
now my anxiety. is accomplished, * I stoodyfor a 
moment on tfio stage^ unwilling io fly, yet # iucfipabfp 
'to resist the toyrent which momentarily mcrdaso£*in 
magnitude and velocity, till Rogers, .who alone remained, 
kindly drew me by the arm, and pointing to the rising 
water beneath, showed only too jdainljs the fojly of delay. 
Then ordering Rogers to the latldcr, J slowly followed. . 

“As 1 dcsc 9 ndell fr$m* the stage, the water .had so* 
risen in tlio tunnel Jhat rill, tlie loose timber ijehr tlio 
frames, the d&nent bo^bs, an^tlio laygdjWxes used for 
mixing the cement, were not only afloat, but*in e^n- * 
siderable cogitation. £ ] '$ light was but barely sufficient 
to allow me to grope a wap- through these obstructions,^, 
which, ^striking against my legs, threatened Seriously to 
arrest my progress., 1 felt that a false step could not T» ' 
retrieved, c^ad as I wps, and with heavy boots quite ful^ 
*of watft$. After a short struggle I succeeded in gaining 
the west artfli, which, hi^ng % Aeon fippro^ruited to^ 
visitors-' was comparatively free. The writer was per-% 
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L-eptibly rising ; it had already, reached my ? waist ; still 
I could not. venture to run r feeling th,it a sf'uinble might 
yet provo fatal. If I could only gain tjic harrier which 
limited the ingress of visitors, I should be clear of jibe 
floating timber which -must be there arrested. As I 
approached J^his Warrior, tlu$ sight of some of ^ our mo&u 
valued 'hands choored me. Not understanding the cause 
of procrastination, tljey could not withhold dhoir expres- 
sions of impatpence, Arm ed at the harrier, four power- 
' ful hands seized mp, and in a moment placed me on the 
other ^sido. Or we now sped. At the 1- ottom c f the 
shaft we met lsambard Brynel and Mr Gravatt. "Wo 
turned. The spectacle which presented itself will not 
readibi be forgotten. ‘ The watch came on in a groat 
wave,' everything on its surface becoming the more dis- 
tinpJJy visible as the light from, the gas Jamps was more 
strongly reflected,. Presently a loud crash was heard. 
A small office which had been erected under the arch, 
about a hundred feet from the frames, had burst. The 
.pent ais rushed out ; ilic lights wero suddenly extin- 
guished* and the noble woik /which Quly a few short 
hours 'before lyid commanded the Inpmage of an admir- 
ing public, consign ed^to darkness and'oolitudc. 

* “It only renamed to ascend the shaft, but this was 
npt so easy. The men filled tbg^stpircase ; tying them- 
selves out of danger, they entirely forgot the situation 
of their comrades below. Bor the first time I now felt 
^ something like fear, as I drfaded the recoil of the wave 
from the circular wall of the shaft, which, if it had 
caught us, W'oijld inevitably have swept us back uilder 
\jbe arch. * TYitk tbe .itino?/»»diuiculty the 1 lowest flight 
^f Bteps was cleared, when, as I hjyl apprehended, the 

r r j “ '* 
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recoil cam^ ancl tiie water surged jusi* under our.feek 
The men ntW hkr^ied up thi stairs, and though nearly 
exhausted, I w&s enabled to reach the top, inhere a nefa 
cjittse ^f M anxiet^ awaited us. A hundred vcices shouted, • 

‘ A rope ! a rope*! savo hiirrj sa^jc him !* How «tny on© * 
aould haire* been* left bSlitacJ pufczleij and pained mS 
•sorely. *Thafc soific one was in th& wjks^tt'talin. 4 

With thaft promptitude which Over distinguished Isam- 
bar3 Brunei, lie did jiot hesitate a ipoment. Seizing a 
rope, and followed by Mr. Gravatt, lie fdid down ohe of 4 
the iron ties 4 >f*the shaft. The rope wa# quickly passed 
round tb<j waist of the stringier, who proved to be^ old 
Tillett| the engincman. He had gqpe to The bottom <jf , 
the^sbaft to look afte\the pumpjf, and being caught by 
the water wite forced* to the surface, from»wh*ck he « 
•would speedily have disappeared^ but for the presence 
of mind and chivalrous spirit of liis officers. # 

“The roll was now called, -when, to our unspeakable 
joy, every man answered to his name ; ana we wiferQ thus 
relieved from the painful rctPospeet that nrqst have 
followed any sacrifice of l^e.” * 

Frequent troubles* Avere experienced from iiiouse of 
tho di'vung-'hgll. Links in ^Jjo chain by ",#hicli it was 
suspended gave way* and ^fcCasional^jf vessel* In tio, 
crowded* river ran foul of tho bell bargfc, s<$nding* # it - 
adrift, tlndergrcmind imaginary alarms frequently 
added to the troubles of the minera Oyo* of theso^ 
was oT f a somewhat ludicrotis character. Besides 
watch in the tunnel, it was customary to place a 
. watchman lit the entrance, near tho “ wbir,” by whicli 
the quantity* of water flom tb^ wojking was# 

measured; and. one Saturday ni^ht this important" 

» • - * • 
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fluty* was assigned to the faithful Rogers. Suddenly at 
about thrdfe o’elock in^he'fnorniriig he'waeT startled by 
the terrible words, issuing in a loud^tone fr6m the 
tunnel, of “ Wedges ! clay ! oakum ! r The whole \)f the 
faces coming in. Coining' aj together.**' Recognizing 
the voice of Fitz^ergdd, the foreman bricklayfiy, one of 
the Maloti', Rogers himself gathered together some 
wedges and timber,, ^nd made hi# way tcf the frames, 
expecting to, find there all terror aftd confusion ; but ho 
saw, nothing slrango, and could hear nothing more 
ominous than the customary sound of phmping. He ' 
ther examined every top bor where H was th# duty of 
the men to keep watch, but there ,was no appear&nQC of 
any movement." The idea flash efi across his mind that 
afl h&G been drowned, when, tc/his astonishment and 
rcU^ on mounting a stage near the west arch, he found 
the whole of the Watchmen comfortably asleep on clean 
straw. t Fitzgerald, who was of the number, had been 
naturally breaming of the dangers which were ever 
•about them day and night, and the exclamations which 
had caused so much alarm hl\d‘been uttered by him in 
this condition,** and re-echoed through the tunnel till they 
reached his^br&ther watch£r\ 1 fJ 

The^totaf cehst of the Thames Tunnel \yas about 
£154,000. -&s a commercial spa^ylation it w?,s entirely 

unsuccessful ; tho carriage descents . were never com- 
pleted ; fhb foot-passenger traffic has never berm suffi- 
cHnt to yield any considerable profit; and at this 
moment it is in contemplation to convert this* extraor- 
dinary work ii;to a tunnel for a railway. * 1 
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THE IDEA OP TH^ TiyLUMATROTK 

. * — — oO 

•r 

According to a stqry in Mr. 'Babbage’s interesting' 44 Pas* 
jsages fr?m the Life of a Philosopher,*’ tho idea of this 
beautiful -ohilosophicul toy is due to the astronomer 
Hcrachel and his fiiend Dr. Fittou. 44 One day,” says 
Mr. Babbage, “Herschel,' sitting with me after dinner, 
amusing himself by spinning a pear upon the t^ble, 
suddenly asked whether I could show him tlio two sides 
of a shilling at tlu, same nmmenj,. 

i 4 I*Look out of _r y pocket a* shilling, and holding iu 
up before the looking-glass, pointed out my method, 
J" No,’ said my friend, 4 that won’t do;’ then spinning 
my shilling upon the table, he pointed out his m'" hod 
of seeing both sides at once. The next day I mentioned 
the anecdote to the late Dl\ Fitton, who a k*w days after 
brought in e a beautiful illustration of the principle. It 
consisted of a round disc of card suspended between* 
the two pieces of sewing silic. These threads being bold 
between the finger md thumb of each hand, w°re then 
made to turn quickly, when F e disc of »-arcl, of course, 
revolved also. 

44 Upon one side :f this disc of card was painted a 
bird; upon tko other sick, an empty bird-cage. On 
turning lie thread rapidly, the bird appeared to have 
got inside the cage. Wo s^on mado numerous appli- 
cations, as a rat on one side and a trap upon the other, 
*etc. It was shown to Oaptrin Kater, Br. Wollaston, 
and many of our friends, and was, after tl o lapse of c 
short time, forgotten. 
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f K Some s 3 . 033 .ths after, ^urimg dicier ap’ the Royal 
Society Cftub,.Sir Joseph Banks 'Jpefcigf in the chair, I 
heard Mr.' Barrow, then Secretary t^the Adhair^lty, 
talking very loudly about a wobderfal, invention *of Dr. 
'Paris^the object of which I f >cpuld not quite understand. 
It was called thfe ijiaumatrppe, and was said^tjp be hold 
at thVRoj arinJifftution, in Alberr>arie Street -Suspect- 
ing that it had ffoinqoconnection wPh opr hnhamed-.toy, 
I went the. next 'morning and purchased, for seven 
shillings and sixpence, a thaumatropo, which *T after- 
ward^ sent dowti to Slough to the late IAdy Herschol. 
It was precisely the thing which her «on and Dr. Fitton 
had contributed to invent, which abused all their*£ripnds 
for a ( ttime and had then been forgotten. There was, 
Howoter, one additional thaumajropc made afterwards. 
It\csmsisted of the ufcual disc of paper. On one side 
was represented h thaumatrope (the design upon it 
being a pemp-piece), with the motta, ‘How to turn a 
penny.’ Q,u the other side was a gentleman in black, 
.with bis- hands held out in -the act of spinning a thauma- 
' trope, flic motto being, ‘ A nhw.itrick from Paris.* ” 


THE PIAT^OECtP-TE. 

■oojip'fx 

The introduction into this country of the pianoforte — 
that favourite instrument which is now foipid in every 
household where a taste for music exists — ma/ almost 
* be said ha,ve Lake'n 'plloe ’.within the meiiiory 'of living 
j^rsons. As early as 1716 an inventor, named Mariiis, 
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presetted x o th© Academy of Sciences in Paris a clave*- 
cin, whose strings were vibiated with hammers instead 
of plectrums ; and two years lateV, Cliristoftn’o, a Floren- 
ce suusical-instrumeirt maker, devised. Some further 
improvements on the instrument. This ha^ generally 
considered as the firsf piano. Ii 17G0 a foreigner, 
•named ijumpe, established in England a small manu- 
factory or these instruments ; but lie met with little 
success. Its merits were, however, clearly perceived 
by Haydn, who left sixty sonatas coir posed expressly 
for it; Gluck aiso adopted the new ir volition, anJ. the 
piano on which he composed his “ Armida,” anA 1 other 
work^'made for him by John Pohlman in 17/2, stiU 
exists. It is stated bo only 4J feet in length, and 
2 feet in width, with a small square sounding-board at 

• the end, the wire of the strings being little more than 
threads, and the hammers consisting of a few piles of 
leather over the end of a horizontal jack working on a 
hinge. il The instrument,” says M. Thalberg, “ com- 
pared with a fine piano of the present day, is utterly 
insignificant and nsclers ; and it is difficult to conceive 
how it could have been used fur the purposes it certainly 
served, till : 'e reflect upon the importance to the com- 
poser of having at instant command any desciiption of 
orchestral effect.” 

In France the *first maker of a pianoforte was Seoas- 
tien Erard, who died in Paris in 1P31. Eraid was the 
orphan child of a cabinet-maker in Strasbourg. Ho 
came to Paris whqn only sixteen years of age, and 

• apprenticed himself* to a harpsichord maker, in whose 
employment his ingenio 1 ^ mine, soon /ound means 
display itself. His apprenticeship being ended, the 



246 * INVENTION AlD DISCO^PRY. 

— ^ — — — — 

young Strasbourg workman o^tainedypmploymeni from 
various instrument- makers* which* h^> oxec/uled at his 
cfwn house., One day r a harpsichord-maker, struck by 
, his talent, propr sed to him to nako w afi instrument of 
the harpsichord kind, 7 ,vith f pucli improvements as the 
■workman could ^suggest. ( Pfeased -With his <* task*,, 
thcugbr*t 'was agtfeod that the instrument was to bear' 
the name of*, his master only, who proposed t£> take the 
credit of the i/york, ( flrard devoted Jiimself assiduously 
to the production of the instrument. When it was 
completed, the, i^usieian who had purchased it was so 
much ‘struck witli its powers^that he returned to make 
inquiries front the fpirpuchord-maker on* tho subject of 
its construction. Tins man, tal^en by surprise, was 
uimb]e' <f to veply, and was at length comp6llcd to admit 
thati^t was entirely th&work of his young journeyman. 
'From that iimo Ifrard’s reputation began to spread. 
The Duchess dc Villeroi, who devoted much of her 
fortunp to tho encouragement of the arts, having heard 
of the young artist, sent Vor him, and proposed to him 
to attempt the construction of, a* piano §iinilur to 11k se 
recently introduced into' Saxony 1 by Silborman ; and 
it was in l>?r house in Peris that tho workman de- 
signed' and completed liis*' instrument — the first ever*, 
inaho in Trance, where, indeed, it was till then almost 

* • *— ■ i 

enth ely unknown. Played at ^ the concerts given by the 
duchess, the instrument quickly gained in favour. 

, pebastieu Brand, -in conjunction with his brother Jean 
Baptiste, set up a manufactory in Paris to meet the 
demand for the instrument ; and here tho 'mgttcraiiy 
C>f the S£r#jsbolrg w^kman^sjptledily introduced such 
“important improvements that his instruments became 
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faraons tL^oughpijt Europe. It is said that r an ag§nt in 
Hamburgh, in the 1 y oar 179; (, sold in that city, more than 
two hjmdred of Er&rd’s pianos; It ’is to the Eraid 
establishment *i&iat the* pianoforte players .owe the up- # 
ward bearing $f*thp stringy — a great improvement, now i 
«lmost universally adoptSck* ^ * • 


* i 

i i * » 

THE ECCENTRICITIES OF THE, HON. HENRY 
fc * * * CAVENDISH. i ' 



* ; l * a 

The passion, in certain ininda, for scientific discovery, 
was perhaps 1 never more curiously illustrated Vhan 4 m\ 
the account of the death of the Honourable Henry 
Cavendish, the natural philosopher. Cavendish, who 
died in 1S10, in his seventy-ninth year, Was a man of 
remarkably strong constitution. It is said that f^he ill- 
ness which caused his death was the first as well as the 

f , 

la*t under -which ho suJTe^ed. Aware of the gravity of 
his situation, he determined to mark accurately ^he pro- 
gress ctf his ^disease, and thgi gradual dimrntibn of the 
vital powers. For ifiis pin pose, and order, that Liis 
attention might not he disturbed, he deslTed to he left 
alone, ]£is servant returning to his master’s bedi«*6m 
sooner than he was ordered to do his master, though 
then m a sinking state, desired him to leave him again* 
When the man caftio back a second time he found* that 
hi» zqaster had expired. * 1 

Cavendish's first sfciqntifia publication a pape~ 
on Factitious Airs* winch, for the first time, gave a iis- 
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±inct*accouht<pf the properties rof hydl-ogen $id ot* car- 
bonic acid® gas. He subsequently* devtitod? himself to 
natural philosophy generally ; and published, in 1776, a 
.curious account *bf his attempts ‘Ao imitate the elofctrica? 
essl by aU apparatus constructed in ilnitafion of the liv- 
ing fish in connection with *a° Leyden ^atterj , by wVlcil 
he^remwv^d all dWVts' as to the identity of the benumb- 1 
ing power of the, torpedo "with comnjon electricity. t His 
discoveries concerning j,he* composition of the atmo- 
sphere, the compound naturp of weter, and of tlie 
composition r hf r nitric acid, and the cleiffeity of w the 
earth, ‘‘place him 'in the highest rank ,of English philo- 
sophers'. In ' orders to 'solve the , question of whether 
the atiposphercis constant in its ^composition, he made 
mwiy timfired analyses of air. ,* 

tr £his ^singular man, who was. remarkable for his pro- 
found and original ‘ knowledge in almost every depart- 
ment of physical science, is described as living en- 
tirely rapart^ from the world among his books and his 
scientific; apparatus ; never taking part in the affairs of 
active life, but passing his wLolp time iri his favoufite 
pursuit of scientific truth.' JUs dre^s was always anti- 
quated, his ‘ ‘ walk quick t &nd Up graceful ; he® never 
^appeaAjd in the 1 \ metropolis except lying back in his 
carriage, and 'it is remarked th$i b e probably uttered 
fewbr words in the course of is life than any man who 
fairer lived*ty neafly ‘fourscore. An admirer allqdjng to 
HR^Jarge fortune, said that Jie was “ tlie richest of all 
wise men, and probably the wisest of all rich men.” He 
does not, however, appear to have been free fronf £rave 
Sheets, t^is U’ograjlhfer, Wrw.&eorge Wilson, gives the 
* following curious summary of his ptf’vSite character 
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11 Morally 4 was <• blank, and can only bo describted by 
a series of negations. He did not love, he dll not hate, 
he^ did not hope, lie did not fear, he did not worship as 
*)therfrao. He separated himself from\his fellow men,' 
and apparently from Got}, r ThtSre was ho thing 1 earnest, 
tjuthusiastie, heroic, or chivalrous in nis nature , and as 
little was there anything mean, gro\ tiling, or ignoble. 
H% was almost passionless. An intellectual head think- 
ing, a pair of wonderfully acute eyes observing, and a 
pair of very skilful hands experimenting or recording, 
are* all that 1 I recognize in his memorials. His orain 
seems to have b^cn but -?* calculating engine; his eyes 
inlets* of vision, not fountains* uf leans ; bis hands in- 
struments of manipulation, which never trembled with 
emotitjn, or were clasped together in adoration, thanks- 
giving, or despair ; his heart only an anatomical jrgan 
necessary for the circulation of the blood. A sense oi 
isolation from Irs brethren made him shrink from their 
society and avoid their presence ; but he did so as onp 
conscious of an infirmity, not boasting of an excellence. 
1ft was like deaf mule, sitting apart from a circle 
whose looks and gestures show that they are uttering 
and listening to mus^c and eloquence, in producing or 
welcoming which lie can be no sharer. Wisely, there 
fore, lie dwelt nnnrt. He was one of the un thanked 

' ' s 

benefactors of his race, who was patiently teaching and 
servyiy mankind, whilst they were snrinkmg from his 
Coldness or mocking his peculiarities. He could not 
Bing for them a sweet song, or create a 1 thing of 
bSauiy,’ which would be ‘ a icy for ever/ or touch their 
^earfs, or Hre their spirit', or; deepen their re.erenc'* or 
their fervour. was not a poet, a priest, or a prophet, 
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bat only a' cpld r . clear intelligence, ikying pure 

white light, which brightened ev6rythkag hn which it 
fell, but warned nothing — a star of at lea§t the second, if 
*not of tho first ncagnitude in tlie intellectual firm‘anjent.7 
* All ( vhis appears to bc*t fully hornfi out by the 
testimony of thdfo who knew him.' In SpAe ofeoSa 
' v reduse^iutit^ ah^ dread of beeorpiiig famous,. Caven- 
dish’s reputation ^spretid rapidly. About the* year 1^85, 
when his chjef discoveries 1 were made, liis town resi- 
dence was at ili&'cqmcr of Montague £lace and Gower 
Street, Of 'tilts (And other houses of CaVendish, Dr. 
Wilson says, “ Few visitors ;were admitted, but some 
, fcpmd their way across the threshold and’ have reported 
that books and* apparatus formorl its chief furniture. 
I^a:’ tliQ,ibAnor, however, Cavendish set apart a separate 
mansion in Dean Street, Soho. „ Here bp had collected 
& large and carefully chosen library of works on science, 
which he throng open to all engaged in^research, and to 
this house h^ went { for liis own books as one would go 
to a circulating library, signing a formal receipt for such 
of the volumes as he took v itl^. liiin. « His favourite 
resident e 'was q. beautiful * suburban r villa at Clapliam, 
which, as w<Al as*-"', street or ‘row of ( he uses themeigh- 
Jmttrliobd, now - bc$rs bis name. . . , A small por- 

tion only of tlic villa was set apajrt fgr nersonal f comfort. 
TheVpper rooms constituted i^n astronomical observa- 
tory. What? v* noW’tho drawing-room was the labopjtory. 
In jitfi adjoining r^om a forg# was placed. The lawn 
was invaded by a wooden stage, ^ from which access 
could be had to a large tree, to the top of whilsh, *in 
course t of fcuis aSpfcboifiomi^al/ meteorological, ' ele^- 
trjcftl, or other researches, he occasionally ascended/’ 

i ' V . 
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dave\jf^>h tfvjid comfortably, but .made* no display. 
His few -p^Les^ were treated on all occasions to the 
same fare, and it*wtis not very*sumptiious. # A Fellow 
of Royal J^flciyty sports that if anr on'' dined with^ 
Cavendish, “ ll3*in^ariably # g«tvg them p leg of mutton* 
nothing else*” Anollror Fellow itates that Cavctf- 
• disil “ i&fdom batl^ company at ldl ^<jase*; ^'t jm &ne # 
occasion thiee or four scientific men were, to dinc'Vith* 
him ; and when liisjiousekepper T&amo to ask what was 
to be got for dinner, he said, ‘ Alcg^)f mutton/ To* 
the* servantis Vemonstnmce that tbaj ^ruuld be 

enough for live, lie replied j 1 Well thcif, get two !*•'* 

1 )r.* Thomas ^Ti^mson givA tlig follow ing w count * 
Cavendish : — “Ao^was sliy nud baJjAiWo a degree 
bordering nn*diseasc.* lie could •not hear to ltjvo aji)^. 
person introduced to him, or tojbe pointed t>ui jny 
way as a remarkable man. One S in yl ay evening ftp wa^ 
standing at Sir Joseph Baths’ iiia crowded room con- 
versing -with TMr. Hatchett, when Dr. Ingcnliuws^, who 
had a good deal of pomposity* oi maimer, (fame up will! 
iin*, Austrian gentloanm^anjd introduced him formally lo 
Mr. Cavendish. J fe * mentioned tiro titles and* Salifica- 
tions of liis fgiend St gieat |pngtlt, aml^saiiWhat he had 
been peculiarly anxious tcMie introdijfed to cwphilotfo-^ 
pher k*) profound and so universally kuifton find cele- 
brated uf? Mr. TTavendiftli. As soon jts Dr. Ingenh^Ssz 
had finished, the Austrian gentlemaji lx*gan,^gjid assured 
TRJLr. ("a^endisli tdmt his principal reason for coming^to. 
Londcv was to see And converse with oiib % of the greatest 
omai^jntl of the igfc, and one of the lUost illustrious 
philogKiplici^ that ever oxisteJ.* g # | * # # * 

* “To all thceo^ high-flown speeches !hlr. Cavendish 
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uttered not a \vor,d, but stood wi tli liij eyes <a§t town, 
quite abashed 4 and confounded. At b.st, 5 spying an 
opening in the crowd, he darted tlifovgh^it with all the 
jspeed of w r hich| f lie was master, ? or did', lie stop. till lie 
reached his carnage, wdpcli drove him directly home.” 

* Sir Humphrey JDavy, woO could well appreeiate^ti— 

( great &s<jq /eries- j>i f Cavendish, sajs^ ‘He was a great 
man, with extraordinary’ singularities. Hir '"oiee was 
squeaking, his manner nervous ; he was afraid of 
‘ -strangers, and sgemed when embarrassed even to arti- 
culate ’ withr ^ifljculty ■ he wore the costame of -our 
grandfathers. . . . He ~ave mo once some bits of 

platinum for my experiments, and came to see my re- 
sults on the 4e composition of tije alkalis, and seemed 
*Gb taka an. interest in them, buk In cueouiaged no inti- 

c 14 0 ° j 

ma.cy with any one. ... He w as acute, sagacious, 
*and profound, and, 1 think, the most accomplished 
British philosopher of liis ti ne.” Another writer who 
know him w ell — Mr. J. G. Children — says, “ When 1 
first became a member uf the Royal Society Club, 1 
recollect seeing Cavendish onjmn occasion talking \ cy 
earnest to Marsderi, Davy, and Hatchett. I went up 
and joined /he group. My eye f\aoght thf t of Caven- 
dish, rnd he ias^ntly became silent ; he did not say a 
wo d. The L.ct is, he saw in me a strange face, and of 
a sL'ange face lie ’i^d a perfect horror/ I don t think I 
^Lad been introduced to him, but I was so afterwards, 
^nd then he bebgyed to me very courteously. Lord 
Burlington informed Dr. Wilson, the autlir; ity of 
Mr. Allnutt, an old inhabitant of Clapham, that Caven- 
dish wonh^neyjT scc^.female ,sex vant, and if an anfor- 
tiivate maid ever showed herself, she was immediately 
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dism\sse(l,” Lord '/] rougham sayS. that Cavbndish 
ordered hio dinner ^daily bf a note, which heileft at a 
certain hour -on the hall table, where the § housekeeper 
was to'takc it , for ho held no communication with hi> 
fcmalfc domestics. It is tv obabie that inese haoHs grefj, ’ 
him; 1 and that tho anecdote of the leg of mutton, t 
related* b^ Dr. AV^spn, referred to a i earlier period of, 
hi** life. * % \ . " \ 

When Cavendish died, it discovery wa? made, which 
may well excitp the imaginations oftlhi romantic on the 
causes of *his singular retirement 1 nu misanthropy. 
According to Sw J. Barlow, in one of his chests of 
drawers were discovered parts, of rich ly-embroi dor :d 
lady’s dresses, and mong other valuable articles, an 
old but magnificent tlomachcr, so beset witn d arno^ds 
that when it came to be examined and valued, its .vorth 
was found to be nearly twenty thousand pounds. 

Cavendish was tho j mnge.’ son Lord Charles 
Cavendish, and grandson of tho second Duke of Devon- 
shire. Notwithstanding his lonely way of life, hd is said 
to have shown himself in many respects a kindly and a 
liberal man. So simple, htOwfcver, was Irs mode v,f living 
that his foiiune grp&tly increase^ tLrouguout his fife ; 
and when he died he was found to hn^e Dequeatfced *th? 
cnorihous sum of twelve hundred thousand pounds" for 
division among his relatives and friodds. 
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Mr. Mukdocii, wlr^sc n tuners Lost known an toil o of/’ o 
' eariicsfc o&.l*aos>e ^Jio applied coal- ho useful purposes, 
was 0 tii c inventor of $, great number of^in^ekiious ^ap- 
pliances. The. sou qf an Ayrshire millwright, lie settled 
afc Bihninglianvwtyero his talents wepe discovered hy 
BoulU«i^ and Watt, who appointed him to 
undertake the charge of th^ir new ^team engines at 
, Ifynlrulh, in Cornvvall^ Here Murdoch reside 1 for 
nineteen ypars. t, A pap.r read hy Mr. William Buckle, 
•ofjSolift, before a ‘meeting of tljp Institution of Me- 
chanical ^Engineers, gives some; interesting particulars 
%f his sojourn in this pari, where he gave so much 
Satisfaction to tip) mini <g in^rest, that, when his detcr- 
minatiqit <o return to Soho became known, tliey offered 
him £10([0 a year to remain in Cornwall. During his 
residence there (says Mr. Buj kl j) Murdoch contrr M 
and executed a^nodel locomotive, which, as early as the 
year 1784, In was an the 1ml it of f Lowing t :> his friends 
}n vorjLiftg order, $nd drawing a small waggon round t> 
room in Ins house at Redruth. IJe uso£ to tell a cdory, 
that- while making J experiments with this engine, he 
dhe niglft d3,£erniiheii to test its powers on a lovcjl road 
leading from hisj.\y r>e to tho^hurch, which was situated 
about a mile distant from the iopn ; this rogi was 
bounded on each side by hi^h edges, and well suited lor 
ihe^ purpose phurdu,? 1 ' apcoffdingly sallied oat, and 
plating Lis engine on the ground, lit ilie lire, or rather 
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lamp,«un.dlr the bailer • pfter a few miputes off started 
the loconHo^’vo witlf tfhe irirentor full chase after it. 
After aontinuing the pursuit f<?r a Snort distance, ho 
heard cries as tf e* perron in great disk ’ess ; the nighty 
was too dark to perceive oJ)ject% afar o but on gomjr; 
o»* 4 ^e found that the sounds "proceeded from the clergy- 
man of'iiie p aviso who had set oat for the town On 
business, i.i.3 tjeing *^et on this lonely road* by the fiery 
monster, had taken it for the Evil One in. person. This 


model locomotive was exhibited before r meeting of thft 
Institution df Mechanical Engineers in l 850, srdy-six 
years after thodatc of its construction/ * ( 

Returned to Sol i, Mr. MuKlpek soon bccafno on# 
of # the most’ conspicuous of llio circle scKutilft and 
ingenious men who were associated* directl} an l indi- 
rectly with Wa|t and Boulton. - liis experiments with 
gas probably did more to strike Ah 3 ^popular mind with 
the importance of that reunirkaL'e f Meagre for the dk 
play of new inventions tlian all the marvels of ^hb*steam 
engine. Murdoch took out a patent for improve ments^ 
iri^pring cylinder* and m the manuiiuturc of steam 
casings; this patent also included ftie dpg^lo p?id^ vtdve 
and a rotary, engine, i Amongst v |th^ im m lions and 
discoveries of Murdoch's (s&ys Mr. fickle) arc : 4 pMn 
for boriig stone pipes for Avater, and cutting coluifcns 
out of solid blocks of stone (for which he took a paifent 
in 1810) ; a pneumatic lift working*^ compressed air* 
and a cast iron cement, wh ;,i h he w- ■ lp d to discovery 
the ac^‘dcntal obser ’anco of some iron borings and'sal- 
amlnaria^, which had got mixed in his tool-chest and 
rusted a s^ord blade neMy^tkrgggh. He "dsp made 
use of compressed air to ring the "tails in his house , 
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plan which' so pleased Sir Waite* Scott,, to wbojn it had 

been described, that he h'td his house at Abbotsford 

r r 1 

fitted up in a sin liar manner. ’ * 

Murdoch , likewise discovered a substitute for isin- 

t / ■ > 

* glaoj, end whip in Londop, for +he purpose of ex- 
plaining to the brewers -the nature of Ins discov^- y, 

■ ho oc^np,^d very r nan dsomo* apartments. B&'iTg, how- 
ever, at alj, times absorbed in- * whatever 1 Subject he 
had in hand, lie little respected the splendour of his 
T drawing-room, Jiut proceeded with liis experiments as 
if ilfc ^he lajb^va^ory at Soho, 1 quite unconscious of the 
misclitbf he was doing. Thic resulted in his abrupt dis- 
missal from the apartments by the ev^aged landlady, who 
one n*>rnr^, calling in to receive orders, was horritied 

Ta^ seeigtg sdl her magnificent papery, hanging 1 ., covered witli 
wqt jSshfskinSj^mng up to dry, and actually caught him 
( in the acu of pinning up a cod’s skin to undergo the same 
process. ^ je ^ * « 

ldy.*^furdoch met*Vitli an unfortunate accident in 
the y^r 18H>, fro& the®effects of which he never en- 
tirely recover^}. While fitting, up &n apparatus of Liis 
owp invention t for heating the water of the baths at 
, Leamington a h^avy^late of cast iron fell upon. his leg 
aGpve^ the anti r ri nearly severing it in two. He lived, 
’ho vever,*till 1839, when he died at Handswoilh- in his 
eighty-sixth yeaio His remains overh deposited in 
4 Handswoilh chitvdf^ near to those of his old friends and 
4 fellow-workers, Wat^and Matthew BoultSn. 








